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Introduction

The Final Report on the University of Georgia Shelter
Occupancy Studies synthesized the test series as a whole.
The appendices contained herein give the story of each
study in detail and were written upon respective comple-
tion of each particular test group. An instrumentation
appendix has also been included.

In event of discrepancy between Final Report infor-
mation and Appendices informat.hon, the former should be
regarded as having precedent.
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Project Directors

Dr. John A. Hammes, Dr. R. Travis Osborne

Electronics Design and Publicity and
Development Group Recruitment Gro.1

- Shelter construction - Publicity
- Design and development - Recruitment

- sensing devicjs - shelter subjects
- recording devices - shelter managers
- environmental control - Group members:

devices - Mr. Kelly
- Equipment installation - Mr. Clum
- Equipment maintenance - Mrs. Jaeger
- Group members:

- Dr. Crawford
- Mr. Nicora

O_ _ P E R A T 1 0 N S - - -

Pre- and Post-Shelter In-Shelter Behavioral
Behavioral Analysis Group Analysis GrouR.

- Medi,-L1 evaluation - Team observer training
- pre-shelter testing - Shelter manager training
- poz, -shelter testing - Pilot studies

- Physical fitness evaluation - In-shelter activity program
- pre-shelter testing - In-shelter behavioral evalu-
- post-shelter testing ation

- Psychological evaluation - Group members:
- prm-shelter testing - Dr. Hanries
- pout-sheltez Lestiag - Dr. Thor

- Group members: - Mr. Foughner
- Dr. Osborne - Mr. Watson
- Mr. Ahearn - Mr. Larsen
- Mr. Keith
- Mr. Pinkerton
- Mrs. Beussee
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Pilot Study I

A. Purpose

The primary purpose of Pilot Study I was to check
instrumentation, observation forms, and questionnaires.
Experimental variables involved are listed in %Cable I.

B. Shelterees

Publicity for Pilot Study I was primarily by word of
mouth. Through personal friends, neighbors, church and
Sunday school affiliates and people attached to other de-
partments of the University, the need for applicants was
publicized over the Athens area. The county agents of
the University of Georgia Agriculture Extension Service
were also used as contacts. Other contacts were Westing-
house Electric Corporation, General Time Corporatio;, U.S.
Navy Supply Corps School, Clarke County Welfare Depart-
ment, Salvation Army, YWCA, State Jaycees, State Chamber
of Commerce, Civic Clubs, Veterans Organizations, and the
University of Georgia Alumni Association.

Sixty applications were eventually received, from
which nine shelterecs were selected. The tenth shelteree,
the shelter manager, was a member of the Civil Defenbe
research staff.

The compoiition of tiae selected shelteree group was
as foilow•:

LUSex R "mrkg
a M Student
9 F U

14 14
15 M9
16 F
21 F
23 K4
41 N Father of S & 9 year olds
54 M Employed loc'ally
61 M Retired Uni,. of Ga. Faculty



Table 1
3.

Outline of Pilot Studies
(N 1 10 shelterees/study)

-- (28-3_ Sept.) (5-7 Oct.) .(12-14 Oct.)

I II ....III ,..

Shel ter Environment

Sp•xce--sq ft/person 10 10 8
-- cu ft/person 65 65 52

Temp.--optimal optimal optimal -

-- high high
-- low

Humidity--optimal optimal optimal -

-- high - - high

-- low

Ventilation high high low

Shelter Eguipment

Water/person/day ad lib ad lib 1 qt.
Foar!cbday biscuits/adjuncts biscuits biscuits

without adjuncts (370 cal.)

Sanitation flush toilet chemical chemical

Bunk facilities 8 persons 4 persons 0

Blankets/person 3 1 0

Recreational materials yes yes no
Washing water yes no no

Coffee yes no no

Cigarettes yes no no

Shelter Orq. & Mgt.

Staff org. yes yes ves

Handbooks & manuals yes yes y(.

Shelter Activities

In-shelter training yen yes yes
Ixercise yes yes no

Ae Ranqes

51-70 2 2 0

21-50 3 3 5

14-20 3 3 5

7-13 2 2 0

3-6 0 0 0

0-3 0 0 0

IV•
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One of those originally selected withdrew because
of a daughter's illness, and was replaced.

All selected shelterees expressed personal interest
in how he or she would react under shelter conditions.
Teenagers were acquainted in that they attended the same
high school.

C. Experimental Fallout Shelter and %.upplies

Basic characteristics of the simulated fallout
shelter at the Psychological Laboratories of the Univer-
sity of Georgia were described in the Quarterly Report
for July - Sept., 1962.

Space allotment consisted of ten square feet/person,
with an additional one ind one-half square feet for stor-
age. The shelter ceiling was 6.5 feet high, allowing 65
cu. ft./person, exclusive of storage.

A flush toilet was connected and available for use.
Water for drinkinct and washing purposes was provided

ad libitum from a sink. Food consisted of the 2½" square
30-calorie sweet survival biscuit (provided by the Civil
Defense Supply Division, Defense General Supply Center,
Richmond, Virginia), used with adjuncts such as soups,
raisins, jelly, peanut butter, and condensed milk. A
25-cup coffeemaker and an abundant supply of coffee was
available. Shelterees were allowed to bring cigarettes.
Recreational supplies consisted of games, puzzles, play-
ing cards, and books.

For sleeping facilities, the Fabricated Channel
Bunking Unit was used. These are manufactured by Storack
Corporation, Evanston, Illinois, but were furnished by
Quartermaster Research & Engineering Command, U. S. Army,
Natick, Massachusetts. One three-tiered, six-man unit
was assembled. The h" plywood sleeping surface was found
to be unacceptable, however, because of weakness. There-
fore, ½" plywood was used. Furthermore, the "T" lug and
slot were found to be unreliable, and bolts had to be
added to insure safety. In addition to these facilities
for the six adult shelterees, one cot mattress on the
floor was provided for the two children. The remaining
two shelterees were to stand watch during the night. The
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bunks were not furnished with mattresses, but thirty
army blankets and ten pillows were available for use on
the plywood bed surface.

Comfortable temperature, humidity, and ventilation
conditions were provided throughout the shelter stay.
The shelter manager was to request any changes in these
variables if desired.

D. Pre- and Post-Shelfar Testing

The purpose of the pre-shelter psychological evalu-
ation was first, for descriptive purposes, to determine
the pre-confinement level of intelligence and second, to
provide a base from which change cou."d be evaluated.

The Wechsler individual intelligence scales were
selected for all three pilot studies because they yield
a global intelligence score and subscores which have been
fcund to be sensitive to subtle and transitory zhange-
in immediate recall, motor-perceptual speed, rate of new
learning, and general mental alertness.

The Minnesota Multiphasic Personality Inventory
(MMPI) is one of the most widely used and best research
measures of personality. This test yields scores on ten
clinical scales which cover such things as generalized
physical symptoms, i.e., headaches, nausea, exhaustion,
and insomnia, symptoms of depression, suggestions of
general anxiety states, conflicts with family or friends,
and lack of personal sensitivity to the reaction of
others.

The Structured Objective Rorschach Test (SORT) is
designed to provide psychologically meaningful data for
the analysis of temperament and personality. It combines
the subtle features of the Rorschach with practical group
methodology. The SORT retains the same stimulus material
as the original Rorschach and uses the same scoring SyF

tem.
After a elcome, and brief orientation, the adult

members of the group started the MMPI while the children
began medical screening, conducted by the University
physician. All psychological tests were administered
under standard conditions, although each adult was inter-
rupted on the MMPI in order to take individual tests as
necessary in the time schedule. When each person had
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finished the medical, physical fitness, and Wechsler
intelligence scale, he would return to the main testing
room to continue working on the MMPI. The SORT was given
as soon as the tMPI was completed. In this manner all
members of the group accomplished all five tests in ap-
proximately 3½ hours. Because of the reading level of
the personality measures, the two children under fourteen
were not able to complete the SORT and MMPI.

A thorough review of the recent literature on
physical fitness measurement (see Quarterly Report for
July - Sept., 1962) indicated that a modification of the
Rogers' Performance Fitness Index and the rapid form of
the Harvard Step Test might give the begt evidence of
each individual's physical state and any physical deteri-
oration occurring over a period of shelter confinement.
These tests measure grip strength, lung capacity, and
cardio-respiratory endurance. The battery was furtn.er
supplemented by a measure of weight. The physical fit-
ness battery was given to each shelteree immediately be-
fore and after shelter confinement. The tests were ad-
ministered individually in a room adjoining the medical
examining facilities.

The post-shelter confinement testing procedure was
essentially the same as for pre-shelter. Shortly after
their release from the shelter, the adults started t0e
MMPI while the children took the medical and phys~ical
fitness tests. Thereafter, eah sheltere was taken from
the main testing room to complete the individual tests,
and returned to the testing room to continue working on
the group tests. Most shelterees completed the post-
testing battery within three hours. In addition to such
tests, several questionnaire forms were completed. (See
In-Shelter Testing.)

E. In-Shelter Testing

A forty-five hour program of -activities was writ-
ten as a guide for the shelter manager as well as to
furnish outside observers an outline of events. The
shelter manager also kept a shelter log, for purposes
of recording radiation, floor temperature, ceiling
temperature, and oxygen and carbon dioxide readings
taken with a Fyrite instrument.
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Observers or monitors on 24-hour watch in the obser-
vation area 3urrounding the shelter kept records of water
usage and oxygen and carbon dioxide levels. A cumulative
log for recording behavioral changes was also kept.

Immndiately upon emergence from the shelter, several
rating scales and questionnaires wec% completed by the
shelterees, prior to taking the post-shelter physical fit-
ness and psychological test batteries. These forms con-
sisted of (1) a series of items, believed to be potential
discomfort factors, which the shelterees ranked on a
comparative basis, (2) a rating scale pertinent to the
shelter experience and designed to get shelteree evalu-
ation of specific variables relating to training and
procedures, environmental conditions, food and equip-
ment, social and psychological factors, (3) a series of
sentence-completion items constructed to gain shelteree
comment on specific shelter-experience topics, (4) two
open-end questions concerned with what the shelterees
liked most and least about the study, and (5) sociometric
data on shelteree preference of fellow shelterees witl
whom they would most and least like to share another shel-
ter confinement.

F. Results of the Study

1. In-Shelter Test Results

The study was primarily an instrumentation check-
out and therefore environmental conditions were changed
periodically to evaluate equipment performance. On two
occasions a relay in the air conditioning broke down
and was repaired. A fault in the humidifier system
was also corrected. The average Effective Temperature
(ET) was 700 and the relative humidity averaged 48%.

Water usage averaged 10.3 gallons/person, but this in-
cluded toilet flushing and dishwashing.

Reactions of the shelterees to confinement are
best portrayed in their responses to the rating scales
and questionnaires. Rankings of discomfort factors
are presented in Table 2. It should be noted, however,
that the rank of "1" given to "Sleep Conditions" is
a relative evaluation. The absolute evaluation of
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Table 2

Shelteree Rankings of Discomfort
Factors in Pilot Study I

Comparative Item
Ranking

1 ........ Sleep conditions
2 ........ Lack of space

S........Lack of exercise

4 ........ Lack of bathing facilities
5 ........ Food
6 ........ Heat or cold
7 ........ Noise
8 ........ Boredom
9 ........ Humidity

10 ........ Ventilation

11 ........ No interesting activities
12 ........ Outside concerns
13 ........ Value of this research
14 ....... People in shelter
15 ........ Payment for shelter stay
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"Sleep Conditions" was measured on the Shelter Rating
Scale in terms of the bunks which -were given a mean
rating of 3.4, interpreted as "O.K." in judgement,
and in terms of sleep evaluated as 3.5 or "average"
in judgement . Almost all of the items on the Shel-
ter Rating Scale were rated favorably, indicating
good adjustment to the shelter stay. Space was evalu-
ated as "no complaint" and the survival biscuit earned
a "fair" rating.

Responses to the Sentence Completion Question-
naire were in general accord 'with those on the Shel-
ter ating Scale. Responses to the Open-End Question-
naire added further support. Most often mentioned
as a "liked-most" factor was the so:i&1 experience
afforded by the study; the "liked-least" factor most
mentioned was sleeping conditions.

The sociometric data indicated a usefulness for
larger groups, but results did not warrant an analy-
sis here.

2. Pre- and Post-Shelter Test Results

No changes in intellignece scores from pre- to
post-shelter testing were expected or found. Simi-
larly, no significant changes in MMPI scores were
found. The only change in physical fitness was a
mean weight loss of 1.2 pounds.

G. Conclusions

The instrumentation check was basically satisfactory
and any indicated adjustments were made prior to Pilot
Study II. Appropriate changes were also added to the pre-
and post-shelter testing procedures, and in the monitoring
procedures.

The survival biscuits used with adjuncto proved quite
acceptable during tho short confinement period studies.
The bunks, lacking mattresses, constituted the primary
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complaint factor, but on the absolute rating scale even
the sleeping conditions were acceptable. The "T" slot
and lug assembly on the bunks proved very unsatisfactory,
however. Fittings were mostly too tight or too loose,
and the "T" lug was easily sheared nff if force was used
to insure a snug fit. In the present study, iolts were
added for purposes of safety as well as strength. The ¼"
plywood sleeping surface recommended was also unsatis-
factory and unsafe; k" plywood was used instead.

In regard to food containers, difficulty was experi-
enced in opening the cans with the lift-type can opener.
Jagged edges later constituted a medical hazard, met by
putting adhesive tape on the sharp edges. It would seem
that a metal strip tab, similar to that on coffee tins,
would be a more convenient and safe method of opening.

ii
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Pilot Study II

A. Purpose

Pilot Study II was a replication of Pilot Study I
with the additional testing of the following experimental
variables: (1) survival biscuits without adjuncts, (2)
chemical sanitation facilities, (3) limited bunk facilities,
i.e., four bunks for ten shelterees, (4) no washing water,
(5) no coffee, and (6) no cigarettes. Space, temperature,
humidity, and ventilation were the same as in Pilot Study
I (see Table 1 in beginning of report).

B. Shelterees

The ten shelterees for this study were selected from
a pool of ninety applications:

Ale, Sex Remarks
12 F Student
13 M I (Half-brothers)
14 M "
16 F "

22 F Secretary (local industry)
24 M Cabinet worker
30 F Secretary, Univ. of Ga.
33 M Sgt. in Marine Corps

(Shelter Manager)
49 M Training Spec., Univ. of Ga.
52 F Housewife

The shelter manager was a Marine Sergeant stationed
at the U. S. Navy Supply School, Athenh, Ga. He received
several hours' indoctrination on the nature of the pilot
study and the variables under investigation.

Recruiting and application forms were the same as
those for Pilot Study i, with the addition of a modified
Personal. Item Supplement form.

C. Experimental Vari.ables
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As noted, space, temperature, humidity, and venti-
lation were the same as for Pilot Study I. Water for
drinking purposes was provided ad libitum in the one-
liter plastic bottles of the chemical sanitation kit
(No. 40040 Sanitation Kit CD Shelter). The 2½" square
sweet survival biscuit (30 cal./biscuit) used in Pilot
Study I was again used, but without adjuncts. There was
no restriction on the amount available.

The bunks of the first study were not used in the
second study. Instead, a four-person four-tier bunk was
constructed of Equipto angle iron bolted together. A ½"
plywood bed surface was again used. A floor mattress,
five pillows, and ten blankets completed the sleeping fa-
cilities. Thus sleeping accommodations for five persons
were furnished, although the ten shelterees could utilize
them in any desired manner. Recreational materials simi-
lar to those in Pilot Study I were included in the supplies
as well as a No. 00090 Medical Kit Shelter "A". No coffee
or cigarettes were available in the shelter and none were
brought in by shelterees. No washing water was allowed,
but hand towelettes and hand cleaner were provided.

D. Pre- and Post-Shelter Testing

The battery of psychological and physical fitness
tests used in Pilot Study I was again used in Pilot Study
II. The post-shelter questionnaires and rating scales
were modified and are discussed under "In-Shelter Test
Results."

E. In-Shelter Testing

A shelter manager guide for the forty-five hour con-
finement period was a modified version of that used in
Pilot Study I. The schedule was organized along lines of
suggested activities for the group. A shelter log was
also kept, for purposes of recording water consumption,
oral temperature, and radiation, oxygen, and carbon di-
oxide readings.

Staff monitors stood watches around the clock, re-
cording instrumentation readings, and behavioral changes
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in the shelterees.

F. Results of the Study

1. In-Shelter Test Results

Instrumentation functioned more effectively in
this studX, and no breakdowns occurred. The average
ET was 73 and the relative humidity averaged 68%.

The shelterees consumed an average of 740 calories
of biscuits/day and 1½ liters of water/day. The chemi-
cal commode began to leak early in the study; a glass
bottle of Sanitor fluid was accidentally broken and the
debris thrown into the commode, perforating the plastic
liner and causing leakage. The consequent seepage
through the cardboard drum caused the commode to sag
in accordion fashion. However, the shelter manager en-
cased the entire assembly in a spare plastic liner and
the commode was utilized for the remainder of the study.
A generous amount of Sanitor fluid was used, and there
was no detectable odor from the commode at the end of
the study.

Shelter evaiuation of their confinement was ob-
taiaed on the post-shelter rating scales and question-
naires. Five items were added to the discomfort scale:
chemical toilet, lack of coffee and cigarettes, chemical
towels, and bottled drinking water. Items in the shel-
ter rating sca!e pertaining to food toppings and cook-
ing equipment were deletee.. The sentence-completion
and open-end questionnaire forms were not altered.

Discomfort scale rankings are presented in Table
1. It should be noted here, as in Pilot Study I, that
these rankings are on a relative scale. For example,
evin though '4Food" is listed as the highest discomfort
item, this iterm was liven a mean rating of "4.6" or
fair" on the shelter rating scale. Again, bunks, al-

though high on the discomfort srale, wore given an
"O.K." on the ri.ting &calo. An examination of other
itcias on the rating scale indicates that none of the
collfinemrnt variables appeared to be stressful. The
sentence-completion and open-end questionnairei indi-
cated a good adjustment, with expected criticisms of
food and bunks.
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Table 1

Shelteree Rankings of Discomfort
Factors in Pilot Study II

Comparative Item
Ranking

1 ........ Food
2 ........ Lack of bathing facilities
3 ........ Sleep conditions
4 ........ Drinking water
5 ........ Ventilation
6 ....... Lack of space
7 ....... Heat or cold
8 ........ Noise

9 ........ Chemical toilet
10 ........ Outside concerns
11 ..... .. Chemical. paper towels
12 ........ Boredom
13 ........ Lack of coffee
14 ........ Lack of exorcise
15 ........ Humidity
16 ........ No interestina activities
17 ........ Lack of cigarettes
18 ........ Payment for shelter stay
19 ......... People in shelter
20 ........ Value of this research
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2. Pre-, and Post-Shelter Test Results

No significant changes were found in either the
psychological or physical fitness test scores, with
the one exception of a mean weight loss of 3.5 pounds.

G. Conclusions

Instrumentation and observer procedures were more suc-
cessful in Pilot Study II. Reactions of shelterees to the
experimental variables involved indicated good adjustment
and only minor stress. With regard to equipment, the
shelterees adjusted well to sleeping on plywood bunk sur-
faces with only a blanket and pillow. There was good ad-
justment to the chemical commode, although it seems that
glass containers should be replaced with plastic, to pre-
clude the possibility of broken glass being discarded into
the commode, resulting in liner damage and leakage.
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Pilot Study III

A. Purpose

Pilot Study III differed considerably from Pilot
Study II, in that very high stress variables were intro-
duced. An attempt was made to approximate severe physio-
logical limitations with a civilian sample.

B. Sheltereez

On medical arvice, the age limit of the shelteree
group was restricted to 14-50 years. Shelterees were
selected from a pool of orne hundred volunteers. Several
standbys were available in event of necessary substitution
prior to shelter entrance; however, all ten originally
selected applicants were used. The composition of this
group follows:

Ase Sex Remarks
14 M High school student
16 F is of

19 F Secretary, industry
21 F Psychology student
22 M Law student
30 M Civil Defense Research

staff member
36 M Farmer, lumberer
37 F Nurse
40 F Secretary, Univ. of Ga.
42 M Draftsman

A nurse was selected as a shelteree as a precautionary
medical consideration.

C. Experimental Variables

Space allotment/person was 8 sq. ft. (52 cu. ft.) with
an additional 1½ sq. ft./person for storage.
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Temperature Nwas aet 740 d.b. upon shelter entry, then
raised to 900 d.b. within the first three hours, maintained
at this level for the next thirty-seven hours, then reduced
to comfortable levels for the last four hours cf confine-
ment. The ET for the middle thirty-seven hours was 810,
which produced considerable perspiration and verbal com-
plaints from the shelterees. Ventilation was set at 15
cfm/person, of uhich 3 cfm was fresh air and 12 cfm re-
circulated air. The illumination of the shelter was under
control of the shelterees.

Drinking water was rationed at one liter/person/day,
and food rationed at 370 calories/person/day. Shelterees
were instructed, however, to get by on as little water and
food as possible, even less than the rationed Fmount, if
possible. The rationale for the one liter of drinking
water/day was based on medical advice. The daily ration
of 370 calories/person was selected as being one-half of
the food consumed daily ad libitum in Pilot Study II.

The cardboard drum chemical toilet of Pilot Study II
was replaced by an empty metal 17.5 gallon CD water drum,
to preclude leakage. The supplies, however, in the chemical
sanitation kit of Pilot Study II were again used. No bunks,
pillows, or blankets were prcvided; the shelterees were to
sleep on the concrete floor of the shelter. No recreational
supplies were provided, nor coffee or cigarettes. No water
for washing was included, but hand cleaner and paper towels
were available

D. Pre- and Post-Shelter Testing

Psychological and physical fitness testing were simi-
lar to the previous pilot studies.

Added to the routine forms of rating scales and
questionnaires used in the first two pilot studies were:
(I) a multiple-choice, twenty-item examination on shelter
training topics; (2) a semi-structured interview with each
sbelteree upon emergence from the shelter; and (3) a semi-
structured interview with each shelteree when he reported
one week later to be weighed and receive his payment for
participation in the study. The iarlier forms were again
modified slightly to make them applicable to the new enviror.
mental conditions.

The discomfort scale was identical to that employed in

V -
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Study II with the exception of an item pertaining to chem-
ical paper towe's, which did not apply to the Study III
situation.

E. Results of the Study

1. In-Shelter Test Results

As noted in the discussion of the experimental
variables for this study, the ET waa maintained at 870
for all but the preliminary and terminal hours of con-
finement. The lighting level was adjusted by the shel-
terees within the range of 60-180 watts during waking
hours and 10-20 watts during sleeping hours. The la-
trine light was set at 10 watts and could not be changed
within the shelter, nor the 7.5 watt light illuminating
the shelter side of control booth observation window.
The purpose of the latter light was to increase the
difficulty of shelterees seeing through this one-way
window into the central control booth.

The high temperature and humidity were severe
stress variables in the present study. Headaches were
a frequent complaint. Toward the end of the study,
several female shelterees manifested dizziness, palpi-
tation, faintness, rapidly changing pulse, and other
signs of heat stress. The nurse in the shelter at one
time requested removal of a shelteree, but the latter
insisted on staying and managed to remain to the end
of confinement. The temperature and humidity variables
most probably interacted with the reduced food and water
factors to induce even greater stress than would be in-
duced by these variables operating singularly. The
shelterees were requested by the shelter manager to sub-
sist on as little food and water as possible. The con-
sequent water consumption averaged 3/4 liter/person/day,
and food consumption averaged 293 calories/person/day.

Discomfort scale rankings for Pilot Study III are
presented in Table 1.

Sleep conditions received the highest discomfort
ranking, followed by heat as second (the discomfort
scale is marked "Heat or cold" in reference to future
possible studies evaluating reactions to low tempera-
tures). On the Rating Scal, ilceep oarr'ed an arcrAge
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Table 1

Shelteree Rankings of Discomfort
Factors in Pilot Study III

Comparative Item
Ranking

1 ........ Sleep conditions
2 ........ Heat or cold
3 ........ Lack of space
4 ........ Humidity
5 ........ Lack of bathing facilities
6 ........ Lack of exercise
7 ........ Ventilation
8 ........ Food
9 ........ Drinking water

10 ........ Chemical toilet
11 ........ Boredom
12 ........ Outside concerns
13 ........ No interesting activities
14 ........ Noise
15 ......... Lack of coffee
16 ........ Value of this research
17 ........ Payment for shelter stay
18 ........ Lack of cigarettes
19 ......... People in shplter
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rating; temperature and humidity, however, were rated
low in comfort. Space, although number three on the
discomfort male, was given an average evaluation of
no complaint on the rating scale.

Comparison of the discomfort scale and the rating
scale, therefore, indicates that temperature, space,
and sleepinq conditions were the greatest sources of
discomfort.

The social items of the rating scale were uni-
formly rated very high. The shelterees evidently en-
joyed each other's company and highly valued their
social interaction.

The sentence-completion questionnaire results
appear to indicate some specific attitudes and opin-
ions not obtained by other measures. Shelter biscuits,
for example, were considered "good" by six shelterees
and "very good" by four. One subject volunteered
that "the more I ate the better they got." Shelter-
ees appear to dislike the physical discomfort (sore-
ness) incurred by the sleeping conditions rather than
the conditions per se. The warmth and plastic taste
of the water were mentioned rather than the amount
supplied or the means of storage. Comments e•n tem-
perature vary from definite feelings that it was too
warm to statements evidencing mild discomfort. Gen-
erally, the sentence-completion items are answered in
a general rather than specific manner.

Responses to the open-end questions concerning
most- and least-liked factors in the study, not in-
cluded here, reveal the social aspects of the experi-
ment to be most favorable, with a notable number of
shelterees also commenting positively on the know-
ledge and training afforded by the situation. Sleep-
ing on the floor was by far the least-liked aspect
of the study, with minimal mention made of other
negative aspects.

Singular to this pilot study was a twenty-item
multiple-choice examination intended to measure the
information shelterees acquired as a rebult of their
confinement. Scores ranged from 45 to 90, with a
mean of 73. The maximum score possible was 100.

Also introduced in this study was a semi-struc-
tured post-shelter interview with each shelteree.
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Little information was gained via this method that
did not appear in other measures, although the inter-
views did substantiate insights revealed by other
methods--namely, the discomfort of sleeping condi-
tions (i.e., the hard floo.r), the fact that many of
the shelterees anticipated more severe conditions
than actually experienced, and the feel:ing of lethargy
and drowsiness during confinement. Without exception,
these shelterees reported that they could have en-
dured these same shelter conditions for at least a
week, and longer if necessary.

A week following the date of shelter entrance,
each shelterce reported to the Psychological Labora-
tories to be weighed and to receive their pay. At
this time they were questioned briefly concerning
their appetite, sleep, emotional reactions, endurance,
concentration and general health. The shelterees had
gained back most of the weight lost over their shrel-
ter week-end. Most of them reported a lack of ap-
petite on the day of shelter emergence, a general
soreness from sleeping on the floor, and tiredness
or inability to concentrate lasting one or two days.
All persons reported deep and lengthy sleep on the
night following their confinement.

2. Pre- and Post-Shelter Test Results

As in the previous pilot studies, no significant
changes occurred. The oily significant change in
physical fitness was an average weight loss of 4.8
pounds.

F. Conclusions

It was fe't that the conditions of Pilot Study III ap-
proximated the limits of psychological tolerance without
medical attention. Heat prostration would have likely oc-
curred in some shelterees if the experiment had been con-
tinued several hours. To prevent such an occurrence was
the primary reason that temperature aid humidity conditions
were alleviated four hours prior to termination of confinr•-
ment; secondarily, it was plann-d to gradually acclimate t~h
shelterees to outside temperatures as to prevent sudden
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chilling upon exit. It shouJd be remembered that shelterees
in the present study wete civilians, of average health,
ranging in age from 14 to 42, involving women and young
people, who were jubjected to stressful sleeping conditions,
on reduced rations, and that such variables are expected to
interact with the temperature and humidity variables in such
a manný,r as to be more stressful than temperature and humi-
dity evaluated alone.
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A. Summary of Research Findings

1. Instrumentation

Instrumentation in the three pilot studies seemed
basically satisfactory. Slight modification and im-
provements will be made for future stiies.

2. Shelteree Reartiins to Shelter Confinement

Although rating scales and questionnaires were ad-
ministered during post-shelter testing, the information
obtained is relevant to in-shelter testing and is there-
fore supmarized here.

On the discomfort scale, high uniformity in ranking
some items is evident. Sleep discomfort was ranked high
in each of the three studies. Value of research, people
in shelter, and monetary remuneration were ranked low
in discomfort in each study. With increased degree of
discomfort in the jeneral environment, as in Study III,
high discomfort items (i.e., sleep conditions and temp-
erature) were given consistently high rankings. Spread
of the mean rankings for each scale increased with in-
creased stress factors of the environment. Spread of
Pilot Study I is 2.9-12.4. Pilot Study II is 4.2-17.3
and Pilot Study III is 1.3-16.2. With greater stress
conditions, there is greater uniformity of agreement,
i.e., less variance in group ratings.

The decreased importance of food in Pilot Study III
is revealing. With only an average consumption of ap-
proximately 300 calories of biscuits and a liter of
water/day, fnod and water discomfort were ranked rela-
tively low. Temperature and sleeping discomfort were
apparently great enough to negate food and water dis-
comfort. Upon emergence from the shelter, all rubjects
said that they were not particularly hungry or thirsty.
They did want a drink of cool watenr, however, complaining
of the warm and plastic-flavors4 water in their cak.teoiis.
Lack of bathing facilities w'Fs one of the higher dis-
comfort factors in all studii.

In Pilot Study I, when planned periods of zxercise
were rejected by shelterees.. discomfort incurre6 by
lack of exercise is ranked high, whereas in Pilot Studies
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II and III, (when exercise periods were part of the
program) this factor is given lower discomfort ranking
by shelterees.

Boredom and lack of interesting activities do not
appear to be primary discomfort factors in these three
studies. Shelterees in Pilot Studies I and III give
relatively low rankings to these factors.

As stress factors increase, noise as a factor di-
minishes in felt discomfort, though this may be due to
a change in noise-producing fectors rather than a mani-
festation of variable effects.

The chemical toilet, utilized in Pilot Studies II
ane, II, receives a somewhat higher discomfort ranking
in Pilot Study II than in Pilot Study III, possibly
hecause the apparatus began to leak in the second study.

Though space/person decreased in the three studies,
its mean ranking as a discomfort is highest in Pilot
Study I, where shelterees had most space, it diminishes
as a discomfort in Pilot Study II, and rises somewhat in
Pilct Study III.

Shelterees in Pilot Studies II and III were not al-
lowed to have coffee or cigarettes. In neither study
do these deprivations receive higher discomfort rankings,
though coffee lack in Pilot St'dy II was ranked as more
of a discomfort than cigarette deprivation. In Pilot
Study III, both coffee and cigarettes were ranked low
6n discomfort. Or course, this aspect of discomfort

will vary in any circumstance as the group composition
variee, for the caffeine and nicotine habits prior to
shelter experience will affect discomfort felt from
deprivation within the shelter.

Discomfort rankings along the male-female dimension
reveal little variation from the over-all picture. For
all shelterees in all three studies the discomfort of
sleep conditions is a con&tant high-ranked factor.
Males tend to rank bL,&dom and/or lack of interesting
activities somewhat higher in discomfort than females.
Females in Studies II and III evidence greater discomfort
incurred from the chemical to~lltt facilities; and the
lack of bathing facilities also seems to be a greater
discomfort factor for wowen.

The discomfort rankings present a picture of the
re.Lative aLdcomfort of one factor when weighed against
other potintial factore of discomfort. Hence the rank-
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ings discussed above are not considered on a _r s
basis, but rather within a universe of other related
items.

Sentence-completion items and abbreviated responses
are generally surface and unclassifiable for any mean-
ingful insight. Since no adequate means of classifying
this type of information is readily manifest in response
patterns and responses are for the most Tart lacking in
depth, the use of such a measure is contraindicated.

The open-end-questionnaire data reveals a greater
uniformity of situational dislike with increased enviror
mental stress variables. All three pilot studies reveal.
that the aspect of the experiment liked most war the
social stimulation afforded by members of the group and
the knowledge and experience received from participation

Specific aspects of the shelter experience and
environment were evaluated by shelterees via rating
scales. Shelteree ratings on these scales tend to be
more or less undi.7ferentiated frcm one study to another.

Rating items were classified under the following
headings: training and procedure, environment, food
and equipment, social, and psychological. The greatest
variability in rating of items is evidenced in the en-
vironmental categories. Conversely, the greatest in-
animity is evident in the social category.

Temperature, humidity, and ventilation were all
ranked as less comfortable by participants in Pilot
Study Ill than by those in Pilot Studies I and II. The
survival cracker was ranked excellent by shelterees of
Pilot Study III, whereas only a fair rating was• given
this factor by individuals in pilot Studies I ind II.
General health was ranked average by sheltereev in Pilot
Study III and ranked good by those in Pilot Studies I
and II. General ccmfort in shelter was rated lower in
Pilot Study III than in the two previous studies.

Sociometric data from Pilot Study I were unreliablc
to the extent that two children did not complete their
preferences, and it is also quite possible that the
shelter manager was not considered in the ranking pre-
ferences by the remaining shelterees.

Sociometric data from Pilot Study II revealed posi-
tive choice preference among the nhelterees for the
shelter manager and secondary positive preference for
the two oldest shelt'rees. Negative choices were sharea
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primarily by the youngest members of the group.
In Pilot Study III, the positive choice was again

the shelter manager with a teen-age girl sharing a close
second. The negative choice pattern focused on one
shelteree (limited by the absences of choices from
three shelterees).

It is anticipated that the sociogram data will be
more revealing with a greater N and with longer duration
of shelter confinement.

The Multiple Choice Examination icores in Pilot
Study III were not considered of any essential impor-
tance, since the shelter manager used the examination
directly in group discussions. It does reveal, however,
that shelterees did retain rich of the general-type
knowledge with reference to shelt.r life.

Post-shelter interviews crnzducted in Study 1II
contributed rclatively helpful insight into the con-
finement experience, though major yoints emphasized
via this means tend to overlap with information gained
through other techniques of assaying the shelter experi-
mentation.

3. Pre- and Post-Shelter Testing

In intelligence testing, the mean full-scale WAIS
I.Q. was 110 with no shelteree scoring below 96. The
mean for the children on the WISC was 104. Even the
maximum stress conditions of Pilot Study III seeir to
have had little overall effect on the general level of
mental alertness of shelterees. Immediate recall, motor-
perceptual speed, and rate of new learning showed no
sigrificant change from pre to end testing. Speed and
accuracy of arithmetical computation seem to suffer
some slight loss between the two test periods.

Analysis of the pre-shelter confinement personality
measures indicates that the shelterees were well within
the normal range although slight elevations did occur
on several scales. Overall, the shelterees appeared to
be lacking in deep emotional response and concern for
social customs, as well as being vigorous and sonewhat
over-productive in thought and action. As might have
been expected, the chzanges in personality from pre- to
post-shelter confinement were minimal as reflected by
the MMPI; however, in some individual cases changes
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werŽ suggestive of what might be expected over longer
stress periods. Girls and women in all three pilot
studies seemed to be more aggressive, socially extra-
tensive, self confident, and without obvious conflict,
then were the ,.tale shelterees. On the other hand,
upon leaving the shelter some boys aad men seemed to
be more introvertive, si'.f conscicus, and socially in-
secure then they had been at the time of the pre-testing.

As was apparent from the results of the individual
intelligence scale, the SORT confirmuts the fact that the
subject, for the three pilot studies were above average
in the ability for thinking in broad, general and ab-
stract terms. The-y were able to concentrate on the
task at hand and to avoid environmental distractions.
Ir spite of the maximum physical stress of Pilot Study
III, there was little excessive worry or evidence of
manifest anxiety. There was a shift toward increasing
control of emotional energy, and a decrease in empathic
tendencies.

Only a very limited number of cases showed an
absence of willingness to work for the interest of the
group. Shelterees recognized their social responsibility
and obligation to follow reasonable directions of the
shelter manager.

Evidence of moodiness was absent. All groups
were able to maintain consistent, stable interpersonal
relationships. Individual members were flexible; they
could both give and take group-approved actions.

The physical fitness test, battery seemed adeq, ate
for further use and verification with larger grours of
shelterees over longer periods of time.

B. Forecast

Even though Experimental Study I. the firt.t of a series,
was conducted 14-18 December, 1962, it is discussed here
under "Forecast", since final analysis and report of this
study is to be included in the Quarterly Report for January -

March, 1963.
The design of Experimental Study I was based on find-

ings of Pilot Studies I, II, and III. Duration of shelter
confinement was four days, and the study was primarily a
replication of Pilot Study III over a longer time period
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with a larger number of shelterees (see Table 1). High
temperature and high humidity was not intkoduced, however,
to avoid confounding these stress effects with those of
low calorie -Aiet and low water supply with shelterees in
the age span of 15-50 years. Designs for subsequent experi-
mental atudies will be contingent on the evaluation of
Experimental Study I and each successive study in turn.



rTodble 1

Outline of Experimental Study I

14-18 December, 1962

Shelteree Characteristics

Number--30, including a trained shelter manager and a
medic

Age--15 to 50
Sex--15 females, 15 males

Shelter Environment

Space--8 sq. ft./person (52 cu. ft./person)
--1 cu. ft./person storage additional

Temperature--optimal
Humidity--optimal
Ventilation--15 cfm/person (" cfm fresh air, 12 cfm

recirculated air6
Confinement--4 days

Shelter Supplies

Water--l qt./person/day
Food--300 cal./person/day (Bulgur Wafer)
Sanitation--Sanitation Kit III
Medication--Kit A
Radiological Kit
Bunks--none
Blankets--:-one
Recreational Materials--none
Washir:g Water--none
Coffee--none
Cigarettes--none



Appendix C

Experimental Study I
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I. Abstract

On 14-18 December, 1962, a four-oday simulated community
fallout shelter study was conducted at the Psychological Labora-
tories of the University of Georgia. Thirty shelterees, 15 males,
15 females, from 15-50 years, participated. Space allotted was
8 sq. ft./person; ventilation consisted of 15 cfm/person; tempera-
ture and humidity were Pptimal, Shelter rations consisted of 300
cal./person/day of Bulgur wafers without adjuncts, and 1 qt./per-
son/day of drinking water. Sanitation Kit III and Medical Kit A
were used. Shelterees slept on a concrete floor. There were no
provisions for bunks, blankets, recreational materials, washing
water, coffee, or cigarettes.

Eight shelterees defected during the study. The remaining
shelterees predicted they could endure two morý. days of confine-
ment before feeling compelled to leave. However, shelterees
completing tha study zmerged in relatively good physical, mental,
and psychological condition.

II. Experimental Design

A. Purpose

Experimental Study I was a four-dat' study designed to
test the conditions of austerity outlined in Table I. These
conditions involved thirty men, womer end children, living
in close confinement, sleeping or Lhe floor, and subsisting
on severe rations of food :!nG water.

B. Experimental Variables

Space allotted was 8 sq. ft. and 52 cu. ft./person, with
an additional 1 cu. ft./person for storage. Temperature and
humidity were optimal, and not introduced as stress variables
in this study to avoid confounding such stress effects with
those of low caloric diet and low viter supply particularly
with shelterees in the age span of .5-50 yeare. Ventilation
was maintained at 15 cfm/person (3 :fm fresh air, 12 cfm re-
circulated air). Experimental Studj I was basically an ex-
tended replication of Pilot Study III (see Sept. - Dec., 1962,
Quartcrly Report) with the exclupion of heat stress.

The supplies were OCD issue. Water was stocked in two
17.5 gal. met"a drums, to be rationed at I qt./person/day.
The only available food was contained in two cans of Bulgur
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rr'able 1

Variables Eva~luated in Experimental Study 1
(14 -18 December, 1962)

Sheiteree Characteristics

Number--30, including a trained s~helter manager and a
medic

Age--15 to 50
Sex--15 fe.males, 15 males

Sh-Iter Environment

Sp~ace--B sq ft./person (52 cai. ft./person)
-- 1 cu. ft /persori storaye additional

Temperature.--optimal
Hiumidity- optimal
Ventilation--IS cfin/person (3 cfm fresh air, i2 cfm

recirculated air)
Confinement--4 days

Shelter Supplies

Water--I qt /per son/day
Food-- 300 cal./p(_crson/day (Bulgur Warer)
Sanitation-.-Sanitation Kit III
Medication�'-Ki t A
Radiological Kit
Bunks- nonQ
Blankets-- nonec
Rec: caL ional I 4ater inils-- nono
Wasti.ny V;ntcr--rornc
Cof fcc- -nonc
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wheat biscuits, to le rationed at 300 calories/person/day.
One Sanitation Kit III, one Medical Kit A, and one Radio-
logical Kit completed the official supplies. Four eight-
inch candles, matches, a small bookcase, two Bibles, a small
fire extinguisher, a Fyrite kit, and a large plastic garbage
can were also part of the shelter supply inventory.

Bunks and bedding were omitted as in Pilot Study III.
There were no blankets or mattresses available to the shel-
terees, who slept on the concrete floor. There were no
recreational materials, coffee, cigarettes, or washing water
provided.

Illumination level was controlled enrtirely by shalterees.

Clothes, toilet articles and other items brought in by
ohelterees were limited to the following:

1. Clothes worn
Leisure indoor slacks or troisers
Shirt or blouse
Undergarments
Shoes and stockings
Handkerchief

2. Toilet articles
Only smaiI items such as handbag cosmetics and/or

items normally ca7:ried on one's person.
3. Items specifically excluded

Food
Candy or chewing gum
Books or magazines
Soap
Eating or cooking utensils
Pillow.- or blankets
Cigarettes or tooacco

C. Shelterees

Details of the recruitment procedure have h'en described
in previous quarterly reports.

The thirty subjects wore drawn at , fromi 165 appli-
cations which had been stratified by age nnd sex. The age
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range of the 15 women was from 15 to 47, median age 30 (see
Table 2). For the men the range was from 16 to 50 with a
median of 27. Thirteen of the male shelterees were selected
from the applicant pool. The shelter medic and the shelter
manager were volunteers from the Univen;sity of Georgia Medical
School and the School of Veterinary Medicine.

For both men and women, the median level of education
was somewhat above the national average. The typical 3hel-
teree had completed high school. There were, however, two
men of borderline literacy and four college graduates, in-
cluding, of course, the shelter medic and the shelter manager.
In terms of occupat.orn, the range amoi:g the shelterees was wide.
A truck driver, prison guard, two salesmen, an electrician's
helper, and two unemployed male adults were among the Fneltereer
taking part in the study. Several women .-id regular jobs; most
were either students or housewives.

D. Pre- and Post-Shelter Testing Procedures

1. Medical ExaL_.n.retion

In addition to questions on qereral health in-
cluded in the sl:tlteree application, form, a medical
examination w-s administered to each shelteree before
ard after coif..nement. This examination was given
first iolo-wed by Pwys4.cal Fitness Testing and Psy-
cholcogic; .'esting..

2. Physical Fitness Testing

Ths Physical Fitness Testing Battery has been des-
cribed in detail in the Sept. - Dec., 1962, Quarterly
Report. Briefly, it consists of measure' on weight,
lung capacity, grip strength, and cardio-vascular conditirz

3. Psychological Test Battery

On the basis of the results of the three pilot
studies, the r3ychological test battery for Experimental
Study I was slightly modified and expanded in some areas.
The essential features of the indi.vidual Wechsler scales
w:ere retained, but most of the psychologicals used were
of the group type. For evaluating reasoning, both verbal
and numerical sections of the Differential Aptitude Test
were used. In an effort to detect possible changes in
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Characteristics of Shelterees in Experimental Study I

Sex -Age Education Occupation
in years

F 15 12 Student
F* 16 11 '

F 20 14
F 20 14
F 24 16 Housewife
F 28 12 "

F 29 13 nedical
Technologist

F 30 12 Secretary
F* 35 11 Sewing Machine

Operator
F 38 12 Housekeeper
F 39 13 Housewife
F 44 8 Clerk,

Stenographer
F* 45 16 Home Demonstration

Agent
F 46 9 Housewife
F* 47 12 Salesclerk

M 16 9 Student
M 16 10 O

M* 19 10 Salesclerk
M* 19 10 Unemployed
M 20 10 "

M 25 15 Studeat
M 24 18 " (Med.)
M 27 18 " (Vet.)
M 29 14 "
M 30 14 Unemployed (?)
M 44 8 Salesman
M 35 14 Student
M* 48 12 Construction Worker
M 50 4 Prison Guard

Construction Worker
M* 50 6 Truck Driver

Electrician's Helper

*Defected during study
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the shelterees' ability to perceive spatial relation-
ships, the Minnesota Paper Form Board was added.

The Minnesota Multiphasic Personality Inventory
(MMPI) was retained. This test yields scores on ten
clinical scalis which cover such generalized symptoms,
as headaches, nausea, exhaustion, insomnia, depression,
and suggestions of general anxiety tates, conflicts
with family or friends, and lack of personal zensitivity
to the reactions of others.

The Structt.rad Objective Rorschach Test (SORT) was
also retained to provide psychologically meaningful data
for the analysis of temperament and personality. This
test combines the subtle features of the Rorschach with
practical group methodology. The original inkblots and
scoring systems are retained.

4. Pre-Shelter Questionnaire

A Shelter Entrance Questionnaire was administered
prior to shelter confinement to obtain information on
reasons for shelter participation, expectancies of
shelter life, and family preparedness for a nuclear
emergency.

E. Behavioral and Environmental Measures

1. Observers and Observational Forms

A team of three observers were on duty from 8 A.M.
to 12 midnight, and two observers on watch from 12 mid-
night to 8 A.M. Each watch interval was of four hours'
duration and no observer was assigned two consecutive
watches. All observers were staff members or graduate
students in psychology.

The chief observer wos stationed in the main con-
trol room with duties primarily of monitoring automatic
recorders, heating and ventilation equipment. He albo
monitored tape recording of shelter conversations and
commented on events internal and external to the shelter.

The second observer was relatively free of struc-
tured duties. His main occupation was that of keeping
a continuous log of shelter life.
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The third observer recorded specific activities
and positions in terms of frequency counts of the
number of individuals engaged in these activities or
assuming these positions. The frequency observations
were made at 15-minute intervals on a standard form.

The third ob erver also sampled wet and dry bulb
temperatures from a central location of ten remote
thermistors. This szarpling was performed hourly.
Once eVery four hours this observer took 02 and CO2,
readings of air samples from the shelter exhaust duct.

2. Environmental Measures

Environmental measures taken during the study
included shelter temperature changes, humidity vari-
ations, general, activity levels, noise levels, and
lighting variations.

F. In-Shelter Program

1. Shelter Manager Training

The shelter manager selected for this study was
? 27-year-old veterinary school student with pre-
vious employment experience as a physical education
teacher and as a highway patrol officer. He received
ten c-ntact training hours with the Civil Defense
Research staff and spent several additional hours
reading and preparing on his own initiative. Train-
ing topics included (a) general Civil Defense infor-
mation, (b) former research efforts, (c) present ex-
perimental design, (d) shelter supplies, equipment,
and procedures, and (e) unique aspects of shelter
command and areas of responsibilities.

2. Activity Program

No detailed time schedule of in-shelter activity
was intended. The shelter manager training included
the specification of immediate requirements, such as
the preparation of the chemical commode and the es-
tablishment of an organizational structure of respon-
sible deputies to handle detailed routine such as
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focd and water distribution. Training periods were
to occur at appropriate times, when the greatest
number might benefit and when need for an orglanized
activity such as training became apparent. The
first several hours of shelter occupation were to
be occupied by explanation of the situation and
available equipment. The shelter manager uas to
handle further scheduling from his view of the situa-
tion. Within reasonable limits, the schedule in the
shelter was to evolve on the basis of a democratic
process. Supervision and control of this schedule
was almost entirely in the hands of the shelter
manager.

III. Results

A. In-Shelter Test Results

1. Experimental Variables

Food was rationed at 356 calories/person/day
(four Bulgur wafers, @89 calories). Food consump-
tion averaged approximately 315 calories/person/day.
Water was rationed at 1 quart/person/day (six 6-ounce
cups). The shelterees as a group drank 7.2 quarts
over their raticni; this excess was primarily due to
a "water raid" on the evening of the third day (see
discussion of shelter events). Two commodes were
sealed off during the study, the second partially
full. Other experimental data are discussed below
under appropriate sections.

2. Shelter Events

The following narrative summary describes shel-
ter events in chronological sequence:

Friday Entered shelter 1735. Number 10 left the Laboratories
Dec. 14 unannounced immediately prior te entrance and was re-
1300-1600 placed by #32 (a high sch-v,] student). The SM assumed
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his role by appointing assistants, preparing the chemi--
cal commode, and introducing himself and the shelterees
to each other. Several CONELRAD messages were received
with little or no facial expression.

1600-2000 All Ss listened attentively to outline of procedures
and description of equipment by the SM. The men oc-
cupied one side of the shelter and the women occupied
the other. Several sleeping arrangements were tried,
but no conclusion as to best arrangement was reached.
Water and biscuits were distribute•i at 1730. Playing
cards were made from white paper and two card games were
underway at 1740. The SM assigned watches at 1750.
Group singing, conversation, and joking continued to 2000.
No comment on CONELRAD messages receivCA duzing this
period.

2000-2400 Five couples began mixing socially in center of shel-
ter. Water and food were distributed at 2005. A CD
lecture (45 minutes) at 2030 was well received and
stimulatcd discussion. Diary forms were passed into
the shelter, completed and passed out. Lights were
turned down at 2200 anc all Ss stretched out on the
floor wherever they had been sitting. Talking and
laughter continued for 45 minutes.

Saturday At the beginning of the watch, all Ss appeared to be
Dec. 15 sleeping. Several couples were huddled together and
2400-0400 holding hands. Some complaints were made of cold

temperature.

0400-0800 The group was restlesc and only about half of the shel-
terees were sleeping at any one ti~ie. Several couples
were again observed lying close together and intimate.
Upon awakening (between 0700-0800), conversation focused
upon cigarettes, bathing, food, and sleeping conditions.
Three shelterees composed a humorous poem on shelter
living,

0800-1200 Water and wafer distribated at 0800. At 0818 the SM

(Two de- phoned tae observers indicating S3 #30 and #6 wanted to

fections leave. Number 30 did not feel well, and #6 just "wanted

at 0930) out." The SM was informed that they would be releaced
in a half hour. The medic took temperatures of all
shelterees. At 0900 a CONELRAD message was received
with indifference. At 0930 SA #30 and #6 were released,
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and the movable wall was adjusted to compensate for
the excess space. A fii:st aid lecture was presented
at 0955. At 1100 the SM called observers and complained
of a draft coming in under the movable wall.

1200-1600 Almost all Ss were observed lying down after lunch.
(Four de- About 1500, the SM called the observers and indicated
fections that four Ss wished to be released. The observer told
at 1530) the SM he would return his call in thirty minutes. At

1530, #4, #25, #26, and #29 left the shelter. The
movable partition was changed to compensate for space,
and blankets were placed along the crack at che floor
to seal off the draft. Number 3 burst into tears at
1600. The medic alerted the observers to her possible
exit, and at 1430 indicated she would stay no longer.

1600-2000 At 1630, interview with #25 completed. Group singing
(One de- at 1645 as if tV relieve #3. At 1657 SM and medic de-
fection cided to release #3.
at 1657)

2000-2400 Temperatures taken at 2030. Diaries were completed at
2100. Number 32 (high school student) read a short
story to the group (5-10 minutee). At 2125 the lights
were dimmed. A few complaints of cold temperature were
heard. At 2300 observers raised illumination level from
control booth to attenuate romantic activities. At 2400
the shelter was quiet and everyone appeared to be sleep-
ing.

Sunday
Dec. 16
2400-0400 All appeared quiet until 0300 when there was a brief

interval of conversation. Discussion quieted down at
0400.

0400-0800 Uneventful. Almost everyone asleep through the watch.
Number 28 and #9 were most restless and sat up most of
the night. At 0700 shelterees began to stir and awaken.

0800-1100 P 5-minute religious obeervance was hold at 1000. This
was composed of one hymn and a Bible reading. A CONELRAD
message at 1100 received mild attention. At 1155 lunch
was served. During this watch period, activity was
relatively hic'h from 0800 to 1000. From 1000 to 1145
most Ss were lying down.
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1200-1600 At 1210 the medic called the outside medic. After lunch
random conversation and a reading by the shelter medic
from one of #32's textbooks. At 1240 the reading was
over, and the lights were turned down completely at
1256. The lights were dim until 1400. The shelter was
very quiet and two couples were observed lying very
close. General activity was high toward the end of
the watch. A report by the medic indicated his ob-
servance of personal and observed hostility concerning
relatively minor events. He also indicated that thirst
was becoming a more important consideration.

1600-2000 At 1600 there was much conversation and laughter. Con-
(One de- versation centered upon food and eating establishments.
fection At 1700 the shelter medic consulted with the external
at 1707) medic concerning #17. At 1707 #17 left the shelter.

The group immediately resumed their conversation and
joking. At 1815 water and food rations were distributed.
(A post-shelter interview with the medic revealed that
sometime during this watch a "water-raid" was initiated,
wherein several shelterees, including the medic, drank
excessively from the water drum. The primary objective,
according to the medic, was to consume the amount of
water remaining in the first water drum so that it could
replace the chemical commode in use, which was about
two-thirds full and beginning to smell. The medic was
under the impression a record of this raid was kept, but
no record was found in post-shelter inventory. The medic
stated the raid took on a humorous aspect, in that it
seemed as though, no matter how much they drank, they
would never "get to the bottom of that 17.5-gallon con-
tainer!" It appeared, therefore, that Lhe water raid
was not intended to transgress the water ration limit,
although in fact it did.) The shelter manager was quite
inactive during the latter part of the watch.

1825 Number 17 was removed on the advice of the shelter medic.
Symptoms of crying, tightness of the throat, hyperventi-
lation, and vertigo.

2000-2400 The Project Director called the ;;M, informing him that
sh6;iterees should follow the highest standards of public
behavior, which precluues overt romantic activities.
SM was left to own discretion in handling tbii problem.
He later announced to the group that the sleeping ar-
rangements would be segregated by sex. There was no
immediate reaction, though at 2030 there was a great
deal of boisterous laughter and joking as if a delayed
respoiae. Lights were dimmed at 2040. From 2040 to
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2200 any act or statement of any member of the group
on any topic evoked continuous loud and hilarious
laughter, similar to hysterical laughter.

Monday At 0013 several cromments were noted concerning warm
Dec. 17 temperature by several people. There we a procession
2400-0400 of shelterees to and from the latrine. At 0242 the

medic lightly punched a near-by lightly-snoring shel-
teree. There was very ltile activity during this
watch and it was rev;-trk.'iy quiet.

0400-0800 Quiet. At 0720 lights turned up. Many comments on
soreness, and most shelterees appeared in amiable mood.

0800-1200 A brief exercise session was held at 0928. Temperatures
were taken after breakfast. The medic a zpeared to be
feeling poorly. Very little interest or response to
CONELRAD. The lights were dimmod at 0'35 until 1100.
Lunnl' served at'1155. There was a great deal of
conversation from 1100 until noon. Group appeared to
be in good spirits. The second drum of water was
opened during this watch. The empty first drum had
been converted to a chemical commode.

1200-1600 There was conversation about food followi.ng lunch at
noon (consisting of one cup of water and one wafer).
The SM began a 30-minute examination of the radiation
kit. The temperature rose at one point luring this
period. Quiet reactions and statements about heat.
Temperature was lowered and there was an increased
amount of activity. After a short period of quiet
there was general conversation. At 1600 Ss lined
up for water and wafer.

1600-2000 Generally relaxed atmosphere, shelterees in good spi.rits.
There was some discussion and activity. Number 32 ap-
peared a little tired and less alert. There was spon-
taneous singing. Discussion. 3xercising. Water and
food were passed out at 2000. Number 15 appeared
depressed during early watch. Medic and #9 took temper-
atures.

2000-2400 Excellent spirits. SM lectured on radiation. High
interest shown by the shelterees.
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Tuesday Complete inactivity. Number 16 and #18 engaged in
Dec. 18 conversation. Number 13 a-ad others became louder and
2400-0400 disturbing to some. Most Ss asleep.

0400-0800 Very *,1iet at 040C. At 0630 shelterees sat up Some
conversation about food and coffee. CONELRAD evoked
laughter. At 0700 food and water were distributed.
At 0730 Post-Shelter Questionnaire was administered.

0800-end Medic left first at 0845. The other shelterees then
left in twos and threes every few minutes. There was
hicjh excitement and humcr. Last shelteree exited at
1010.

.D(fections

A total of eight shelterees left theý shelter
before the scheduled exit. An outline of departure
times, shelterees exiting, and complaints is presented
in Table 3.

The first shelterees to leave (#30 and #6) made
their exit at approximately 0930 after their first )
night in the shelLer. Shelteree #30 (male, age 50)
complained of being very sore from sleeping on the
concrete floor, of having a bad headache, and of not
having had a bowel mcvement in Lwo days. The exit
medical exam stated that arthritic complaints were
compatible with bui%.iLis of the shoulder. This shel-
teree did not voice any complaint of food, water, space,
or any individuals in the shelter. Shelterej #6 (male,
age 18) complained that he "couldn't stand being cooped
up in one room," and that he hae a headache since th(
day before. He did not mind sleeping on the floor,
the food, the water, or persons in the shelter. He
did complain that the sheiter was too crowded.

At 3530 on Saturday after approximately twenty-
four hours in the shelt-r. shelterees #29, #25, #26
and #4 made their exit. Shelteree #29 (female, age 47)
complained of general ach-q from sleepinq on the hard
floor and of dizziness .. iteree #25 wae the first
to complain of odors. Lhe referred to body odors as
wejl as odors from the commodv, room. Complaints weru
also diroctod at the lack of hedding and resulting
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soreness. Shelteree #26 (male, age 49) left the shelter
with #25 at her request. He stated that he would other-
wise have remained. Number 4 (male, age 19) complained
of noise, boredom, lack of ventilation, and lack of
cigarettes. He did not feel obligated to stay, since
he felt that someone had not adequately represented
the conditions: he had expected a pool table and other
comforts.

An hour and a half later, #3 (female, age 16) made
her exit complaining of inability to eat the Bulgur
wafer. She had not eaten sirce entry. She complained
that the taste of the water was worse tian the food.
Since childhood she had always been frightened of being
locked up in a small rcom. Her desire to leave became
intensified when she saw four people leave an hour
previously. She also stated that she never used the
chemical commode.

Twenty-four hours later #27 (female, age 35) left
the shelter and was diagnosed as suffering a mild hys-
terical reaction. She complained of Leadache, short-
ness of breath, nausea and tightness of the throat.
She was crying upon exit. This shelteree had no specific
complaints about odors, food, or water. She said she
"enjoyed" the food and could have lived a month cn this
diet. Her most specific complaint was that the shel-
ter wz.s too crowded.

No further shelterees made early exits, and all
remaining were in apparently good health and spirits
on Tuesday morning when the four-day cccupancy test
was concluded.

4. Shelteree Reactions

Three questior-naire-type instruments were uted in
assessing shelteree reactions: (i) a Thelter En, ranca
Questionnaire completed prior to entrance into t.ie shel-
ter; (2W an unstructured Shelter Diary sheet completed
by each shelteree on the morning and evening of each
confinement day; and (3) a longer Post-Shelter Question-
naire completed by each shelturee just prior to his
emergence from the shelter.
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16.
a. Questionnaires

The pre-shelter questionnaire sought to deter-
mine shelteree reasons for choosing to participate
in the study, their awareness as a representative
group of civil defense propaganda, and their ideas
of what the shelter experience will consist.

The shblter diary provided occasion for each
sheltaree to express in an unstructured manner what
he felt, thought, and experienced, and hib impressions
of fallout-shelter living.

The post-shelter questionnaire consisted of A
rank-ordering by the shelterees of what they liked
and disliked about the study, why they felt as they
did about these likes and dislikes, an evaluation of
one's own and others' difficulty in coping with shel-
ter living, and a series of sociometric Uhoices.
Shelteree reactions to the four-day experimental
study, though gained by means of a scmewhat different
approach than that utilized in the pilot studies,
was comparable to the pilot study findings reported
in the Sept. - Dec., 1962, Quarterly Report.

Pre-shelter questionnaire data suggest that the
group was largely uninformed concerning specific
aspects of the study, though they did manifest a
good general grasp of the situation, and were largely
unactivated with regard to being prepared for sur-
vival in a nuclear emergency. More than half did
not know of a community shelter where they could take
cover, and even larger proportions were unprepared
in other ways. Greatost discomfort was anticipated
concerning sloop conditions, lack of bathing facili-
ties, food and boredom.

Shelter diary information focused major complaint
on the hardness of the floor, lack or space, and fo, d.
Positi e remarks most often concerned shelter inhablt-
ants and social activity. Diaries are discussed In
another section of this rep'rt.

Post-shelter questionnaire drta revealed sleep
conditions as the most dominant disliked factor,
followed by discomfort with food, lack of space, the
chemical toilet, arU the lick of' water. Ac-
cording to shelteieo rarkingo of contributing
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factors to discomfort wilh sleep conditions, the
hardness of the floor is unar.imously given as the
major reason, and is followed by the closeness of
other people (a space problem), lack of pillows and
blankets, and coldness of the floor. Food appeared
to be a discomfort primarily because the allotted
amount did not satisfy appetites and .acked variety.
Too, the Bulgur wafer seemed to cause thirst which
was not quenched by one quart of water per day. Dis-
comfort incurred by the chemical toilet seemed ac-
cented by a bad odor which was not concealed by the
chemical solution provided. The drinking water was
a discomfort primarily because there was not enough
of it, particularly for the male shelterees; some
shAterees also reported that it tasted bad.

Upon being asked to estimate how much longer
than four days they could remain in the shelter,
the shelterees said about two more days. The average
male estimate was about three additional days, where-
as the females averaged only one additional day in
their estimate. Some 36% said they would not have
volunteered for the study if they had known what it
would be like, and 63% said they would not volunteer
to stay in the shelter again. Seventy-seven per ccnt
of the shelterees felt that living in the shelter
was a difficult task. Major suggestions concerning
items the shelterees felt shculd be added to such a
shelter included bedding, better food, recreational
materials, and more than 1 quart of water/person/day.
The factor which the shelterees ranked as a primary
like about the study was the opportunity to test
their own endurance. Other than this, rankings of
favorable aspects of the study tended to be random-
ized to the point of obscuring any significant insight:

By and large, the questionnaire findings for the
four-day Experimental Study I disclose a shelter
group which waa uncomfortable with its confineient
to the point of probably deft:ting had the study
lasted longer. Added to this obserwNtion is the
fact that 27% of the group defectet- fore the con-
clusion of the study.
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b. Shelter Diaries

The purpose of the shelter diary forn's adiminis-
tered at 9 A.M. and 9 P.M. daily, was to obtain a
subjective running account of shelterees' opinions
c¢ different aspects of shelter confinement.

In the four-day study, the majority of shel-
terees expressed themselves freely in two, three,
or four paragraphs, while others wrote only short
sentences. Comments varied on a ccrtinuum from
direct expressions such as, "the floor is too hard
and cold," and "I don't like the shelter -- that is
why I am leaving," to elaborate opinions about the
advisability of austere shelter studies or living.

In the analysis of diary material, a complaint
by at least 50% of the shelterees was assumed to be
significant. Two such complaints emerged on various
days: "cool temperature," and "sleep conditions."
The cool temperature was complained ot after the
first night in the shelter, presumably due to draft
under movable wall, and subsequent correction re-
moved this complaint thereafter. Sleep conditions
reached the 50% complaint level on the morning of
the third day. Two complaints which did not reach
the 50% level at any given time but which were con-
sistent throughout the study were "hardness of floor,"
and "lack of space."

c. Shelter Manager Report

The suggestions and criticiama contained in
the report provide variabies for evaluation in
longer confinecent studis.

5. Observational Data

The structured "observer form" was used by
the third observer to record position and activity
counts every quarter of the hour. The purpose
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of these activity and position counts was to measure
group change occurring over the four-day confinement
period.

Careful examination of the completed forms indi-
cated that the bodily positions, sleeping, and discus-
sion categ-ries be analyzed further. The principal
reason for this decision was based upon the meager
number of observations in the excluded categories.

The mean obseLvation frequency for each hour of
each category was obtained and divided by the nnmber
of shelterees in the shelter at that time. This yield-
ed a frequency percentage independent of early exits,
and therefore not cdisturbed by these exits. (See
Figures 1, 2, 3, 4, and 5.)

Figures 1, 2, and 3 reveal only slight daily
changes ip bodily position over the four-day occupancy.
The daily sequence of bodily position appears altered
with continuing stay in the following ways:

(a) There appears to be a successive decline in
frequency of shelterees observed in the
standing position.

(b) Frequency of observation of shelterees in
the sitting position appears to increase with
each successive day.

(c) There appears to be little if any change in
the number of shelterees observed in the lying
position with increasing amount of time in
the shelter.

Figure 4 reveals on!y slight changes in daily
pattern of sleep by the group.

Figure 5 depicts daily cycles of group conversa-
tion. Peak verbal socializing appears to occur between
6 and 9R.M. Lesser peaks occurred between 8 and 10 A.M.,
and 12 and 2 P.M.

The utility of this observational approach appears
to have been verified by the obtained data. The figures
provide an overall perspective of the shelter occupancy
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with reference to a number of behavioral categories.
It remains to be seen whether more significant changes
occur with longer shelter continement studies.

6. Environmental Data

a. Temperature and Humidity

The conditions of temperature and hun,idity were
designed vo as to remain within a "comfortable" range
for the shelterees. Based upon information obtained
from prior studies, the initial temperature setting
was 830 dry bulb, with a relative humidity greater
than 50%. This combination of conditions produced
an effective temperature of 760. However, upon
entry and during the subsequent few hours, the
temperature was elevated in compliance with the
wishes of the sheiterees. The dry bulb temperature
was set at 870 + 20, producing an E.T. of 790 + 20.
This temperature proved to be acceptable to the
shelterees, although for some it was extreme during
some phase of activity within the shelter (e.g.,
cool for sleeping or hot for waking hours). The mean

room E.T. over the four days ranged from 790 - 830.

b. General Activity Level

The levels of general bodily activity for the
four-day confinement period are presented in Figure
6. As is seen in Figure 6, the circadian patterning
of activity is clearly shown. When this figure is
compared with sitting, standing, zund lying obser-
vational data (Figure I - 5), there is a high cor-
relative trend. It is to be noted that there was
an apparent decrease in activity after the first
24-hour period. This may have been due to the de-
parture of seven shelterees.

c. Noise Level

Figure 7 -xnts the data on noise level changes
dlring the cc - nt period. The data are pre.,.
&.ited in termb m :illivolr.s and ace idto
show relative changes tn noise iev•,:, rather than
absolute values. When Figures 6 and 7 are compared,
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it is noted (as would be expected) that when the
shelterees were most active, they were also noisier.
In contrast to the indications of Figure 6, Figure
7 indicates that the level of noise remained approxi-
mately the same over the four-day period, even though
almost one-fourth, or seven, of the people had de-
parted the shelter at the end of 28 hours. This
indicates that the remaining shelterees became noisiez
as a function of time in confinement. These measures
are supported by direct observation.

8. Lighting Changes

Figure 8 presents the measured values of illumi-
nation. In addition to the variable lighting, there
was a constant lighting supplied from a 10-watt bulb
in the latrine, and a 7.5-watt bulb used to produce a
slight glare on the shelter side of the large ob-
servation window. Although these data do not reveal
any unexpected significant changes over the study
period, they do demonstrate the capacity for detectinc
pattern changes in future studies of longer duration.

B. Pre- and Post-Shelter Test Results

1. Medical Examinations

Medical diagnoses of the eight shelterees who
left during the study have been discussed under "De-
fections." For the 22 individuals who completed the
study, there were no significant changes from the pre-
shelter to the post-shelter medical examination, other
tnan an average weight loss of 6.5 pounds.

2. Physical Fitness Testing

On the rhysical fitness battery, there were con-
sistent losses on all measures. Only the loss of
wcight, howevcr, prdved to be statistic-111y sigrifi-
cant, and abelterees returned to thoir normal weight
within one week.

The hlarvard Stcp Test was originally selected as
an index of cardio-vascular condition. However, it
appeared that the shclterees' lack of motivation in
taking this test, which involves strenuous effort,
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obscured any meaningful interpretation of changes.

3. Psyc ological Testing

Because of the physical and psychological stresses
of confinement, some depreciation of mental test factors
was hypothesized. However, no significant depreciation
occurred.' With one exception, mean scores on each
measure increased from pre-test to post-test for
males and females. The increases nmy be due to practice
effect, although alternate forms of each test were
used for postut'-ting.

The MMPI and SORT scores were well within the
normal range. One of the MMPI scales characterized
the group as having a general disregard for social
customs and mores. There were no significant changes
in personality patterns for the women. On two of the
ten MMPI scales, however, significant changes from pre-
to post-confinement were noted for the men. These scales
indicate that male shelterees exhibited mild symptoms
of depression, excessive worry, lack of self-confidence,
and difficulty in concentration as a consequence of
shelter confinement.

IV. Conclusions

The following conclusions are indicated by this study:

1. Stress variables were severe; 27% (eight of thirty)
shelterees defected during the study.

2. Remaining sheltarees predicted they could endure two
more days of confinement before feeling compelled to
leave.

3. Primary complaints were hardness of floor, lack of
space, food, and chemical toilet.

4. Shelterees completing the study were in relatively
good physical, mental, and psychological condition.

5. There appeared to Le a general lack of observance of
high standards of social mores and customs.
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6. The volunteers serving as shelterees in this study
were inadequately informed on Civil Defense matters
and inadequately prepared for any nuclear emergency.

7. Behavioral and environmental findings in this study
will be further evaluated in future studies of longer
confinement.

V. Forecast

Experimental Study II, a two-week occupancy study, was
conducted 16 February - 1 March, 1963, and analysis is in
process. For this reason, Experimental Study II is included
under the "Forecast" of this report. Findings will be pre-
sented in detail in the April - June, 1963, Quarterly Report.
The variables involved in Experimental Study II are listed
in Table 4.

!

i
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Table 4

Variables Evaluated in Experimental Study II
(16 Feb. - I Mar., 1963)

Shelteree Characteristics

Number--Thirty (30), including a trained shelter manager
ana a medic

Age--7 to 70 (contingent on medical approval)
Sex--15 males, 15 females

Shelter Environment

Space--8 sq. ft./person (52 cu. ft./person)
--1 cu. ft./person storage additional

Temperature--optimal
Humidity--'optimal
Ventilation--15 cfm/person (3 cftn fresh air, L2 cfm

recirculated air)

Shelter Supplies

Water--2 qts./person/day
Food--900 cal./person/day (Bulgur Wafer)
Sanitation- Sanitation Kit III

Medication--Medical Kit A
Radiological Kit
Bunks--none; will sleep on corrugated cardboard placed

on concrete floor
Blankets--none
Recreational materials--none,
Washing water--none
Coffee-e-nonc
Cigarettes--smokers will bc p1VL:xittcd to bring orie pack

of ciqarettes for the shelter stay
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Abstract

From 16 February - 1 March, 1963, the University of
Georgia Psychological Laboratories conducted a two-week
simulated fallout shelter occupancy study surpassing all
previous shelter research in austerity.

Thirty shelterees, 15 males, 15 females, aged 9-67,
participated in the experiment. Stress conditions in-
cluded restricted food and water rations, minimal living
space (8 sq. ft./person), a chemical toilet, reduced venti-
lation, and sleepinq on thin cardboard placed over a con-
crete floor. Tbere were no bunks, n3 blankets, no recrte-
ational supplies, no water for bathing, no coffee, and
o.,Iy one pack of cigarettes permitted per smoker.

Water intake averajed 1.5 qt./person/day and food
consumption averaged 789 cal./person/day. Five defec-
tions occurcvd during th( study. The remaining thel-
terees emerqed in good physiological and psychol"7ical
condition.
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I. Introduction

Results of a series of simulated fallout 3helter occupancy
studies being conducted at the University of Georgia Psychologi-
cal Laboratories were presented at an Office of Civil Defense
Research Seminar held at the Pentagon on 13 March, 19t,3. Earlier
investigations of this research program have been described in
previous quarterly reports. The present report gives an account
of Experimental Study II, a two-week occupancy study implemented
16 February - 1 March, 1963.

Assistant Secretary of Defense Steuart L. Pittman paid a
personal visit to the Psychologica? Laboratories during the
study and wrote a mepsage for the shelterces. Mr. Pittman was
accompanied by Mr. Walmar Strope, Director of Research for OCD,
Mr. Fred Carr, Project Coordinator, and aides.

II. Experimental Design

A. Purpose

Experimental Study II was a two-week study designed to
test the conditions listed in Table 1. These conditions sur-
pass all previous shelter recearch in austerity. Comparisons
between Experimental Study II and other shelter occupancy re-
search are presented in Table 2.

B. Experimental Variables

Space allowed per -:erson was 8 sq. ft. and 52 cu. ft.,
with 1 cu. ft. for storage. Temperature and humidity were
optimal. Water ration was 2 qts./pei,on/day (10.7 six-ounce
cups/person; 12 water drums in shelter). Food ration was 1,000
cal./person/day (12 Bulgur wafers @ 89 cal.). Sanitation Ait
III (25 persons) w;,s used and Medical Kit A (50-65 persons,
14 days). A radiological kit completed the OCD supplies.
There were no bunks or blankets. Shelterees slept on a con-
crete floor and were provided only with a corrugated cardboard
measuring 5' x 2' x 3/16" thick, for a mat. There were no
recreational supplies, washing water, or coffee provided.
Smokers were permitted to bring in with them one package of
cigarettes, or 1 3/8 ounces smoking tobacco with pipe, or
five cigars.
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Table 1

Variables Evaluated in Experimental Study II
(16 February - I March, 1963)

Shelteree Characteristics
Number - Thirty (30), including a trained shelter

manager and a medic
Age - 9 to 67
Sex - 15 males, 15 females

Slielter Environment
Space - 8 sq. ft./person (52 cu. ft./person)

- 1 cu. ft./person storage additional
Temperature - optimal at 790 ET
Humidity - optimal at 50%
Ventilation - 15 cfm/person (3 cfm fresh air, 12 cfm

recirculated air) first day; changed to 40 cfm/
person (8 cfm fresh air) from second day to
completion.

Shelter Supplies
Water 1½ qts./person/day consumed out of 2 qts./per-

son/day provided
Food -- 789 cal./person/day (Bulgur wafer) consumed

out of 1,000 cal./person/day provided
Sanitation - Sanitation Kit III
Medication - Medical Kit A
Radiological Kit
Bunks - none; slept on 3/16-inch corrugated card-

board placed on concrete floor
Blankets - none
Pecreational materials - none
Washing water - none
Coffee - none
Cigarettes - smokers permitted to bring one pack

of cigarettes for the shelter stay

- - AI
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Children were permitted to bring textbooks, since their

schooling was to be continued during the two weeks' occupancy
period. Personal items permitted all shelterees consisted of
clothes worn plus one change of underwear and socks or stock-
ings; toilet articles (toothbrush, toothpaste, mouthwash, hand-
bag cosmetics); one package of cigarettes, or five cigars, or
one package of pipe tobacco. Items excluded were food, candy,
soap, shaving gear, eating or cooking utensils, and pillows
or blankets.

C. Shelterees

The shelterees were drawn at random from a pool of 867
applications which had been stratified by age and sex. There
were 15 males and 15 females. The youngest boy was 9, the
your,';est girl was 10; the oldest man was 61 and the oldest
woman 67. There were 7 children between the ages of 9-13 years,
16 addlts in the range of 16-46 years, and 7 older adults be-
tween 50-67 years. The mean educational level for the adults
was 10.5 years (see Table 3).

Most of the adult females were housewives. Of those who
were gainfully employed , one was a cook, one a textile weaver,
and the other a welfare worker. For the men the range of oc-
cupaticns covered such work as farming, construction, sales,
and law. The shelter manager, a law student 23 years of age,
was specifically selected and trained for this assignment.
The shelLer medic, 28 years of age, was a volunteer from the
Medical College of Georgia at Augusta.

D. Pre- and Post-Shelter Testing Procedures

Pre- and post-shelter testing for Experimental Study II
consisted of a mnedical examination, a physical Citness battery,
and psychological evaluation.
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Table 3

Educational and Occupational Characteristics of Shelterees
in Experimental Study II

Sex Age Education Occupation

M 9 3 Student
F 10 4 Student
F IC* 4 Student
M 11 5 Student
M if* 5 Student
M 11 5 Student
F 12* 7 Student
F 13* 7 Student
F 16 10 Student
M 16 10 Student
F 21 7 Housewife
M 23 A.B. & L.L.B. Law Student
M 28 Senior Medical Medical Student
M 34 12 Farmer
M 36 3½ yrs. college Unemployed salesman
F 37 College grad. Child welfare worker, mother
F 38 12 Housewife, mother
F 39 High School Grad. Textile Cperator
M 39* 10 Unemployed
F 41 High School Grad. Homemaker, mother
M 43 3 Unemployed truck driver
M 45 3 Unemployed farmer
F 46 High School Grad. Housewife, mother
F 50 6 School lunch-room cook
M 53 2 yrs. college Unemployed office worker
M 59 10 Carpenter
F 60 8 Housekeeper, mother
M 61 12 Salesman
F 62 10 Retired church secy.
F 67 5 Farmer's wife

*Defected during the study
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1. Medical Examination

In addition to an initial screening medical exami-
nation by the family doctor, each subject was examined
just prior to shelter entry by a consulting physician.
This final examination involved a check of the shelteree's
heart, lungs, temperature, pulse rate, blood pressure,
and respiratory tract. Blood and urine analyses were
also performed.

2. Physical Fitness Testing

The Pogers Strength Test was utilized for the physi-
cal fitness battery, and includes sevens items: lung ca-
pacity, strength of right and left grip, back lift, leg
lift, push-ups, and pull-ups. The strength .ndex is the
gross score obtained from adding these items, after pull-
ups and push-ups have been combined in a forrula to pro-
vide an amn strength score.

Measurement of the individual's eye-hand coordina-
tion was accomplished in two ways: (1) by the use of the
pursuit rotor, and (2) by use of the coordinAtion test
of the Flanagan Aptitude Classification Test battery (FACT).

The pursuit rotor is a revolving disk such as a
phonograph turntable having a metal spot on its surface
near the outer edge. The subject attempts to keep an
electric stylus attached to a timer in contact with the
spot as the disk rotates.

The coordination test of the FACT battery iv de-
signed to measure the ability to coordinate hand and
arm movements. It involves the ability to control m•',
ments in a smooth and accurate manner when these move-
mcsits must be continually guidei arid readjusted.

3. Psychological Test Battery

The School and College Ability Test (SCAT) and sec-
tions of the General Aptitude Test Battery (GATB) wcre
used for the appraisal of intellecLual functioning. The
SCAT, a measure of school-learned abilities, includes
reading skill and handling of quantitative information.
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The "Verbal" part involves c.mprehending the "sense" of
a sentence and attaching meaning to isolated words. The
"Quantitative" sections require manipulation of numbers
and solving of qiantitative problems.

The verbal, numrnzical and spatial aptitude sections
of the GATB were administered to the adult members of
the group.

The Minnesota Multipnasic Personality Test (MMPI)
and the Structured Objective Rorschach Test (SORT), des-
cribed in previous quarterly reports, were again used in
assessing personality characteristics.

4. Pre-Shelter Questionnaire

A Shel'er Entrance Questionnaire was g:iven prior to
shelter entrance to obtain informatiorn on reasons for
shelter participation, expectancies of shelter life, and
family preparedness for a nuclear emergency.

E. Behavioral and Environmental Measures

1. Observers and Observational Forms

Two-man observer teams stood four-hour watches
around the clock. One observer monitored the instrumen-
tationi, while the other kept a continuous l1'; of shelter
events. Detailed duties of the observer teams have been
presented in previous qLuarterly reports.

2. Environmental Measures

Environmental. measures included temperature changes,
humidity variations, general activity levels, noise levels,
and lighting variations.

Films were taken of shelter activities, to be in-
corpxorated later in a 29-minute IC mm black and white
documentary film of the serivs of occupancy studies being
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conducted at the University of Georgia.

The present contract was amended in March, 1963,
providing additional funds for this purpose.

3. Nutritional Analysis

For purposes of evaluating the nutritional adequ- •y
of the resultant 789 -calories/person/day consumption of
the Bulgur wafer, and the 1% qts./person/day water con-
su-ption, an exhaustive blood and urine testing proce-
dure was carried out. Dr. Paul L. Piercy, Head, Depart-
merit of Physiology and Pharmacology, University of Georgia
School of Veterinary Medicine, and Dr. H. C. Morgan, As-
sistant Professor of Veterinary Medicine. supervised the
collection and analyses of blood and uriie szmpleE.. In
addition, the U. S. Army Medical Research and Nutrition
Laboratory, Fitzsinmons General Hospitai, Denver, Colorado,
performed analyses requiring specialized laboratory equip-
ment.

Blood samples were taken twice, the first time in
the morning following the first night in the shelter and
again at the termination of the study. Twenty-fo.Ir-hour
urine samples were collected four times during the two-
week confinement period. An outline of the blood and
urine tests is given in Table 4.

F. In-Shelter Program

1. Shelter Manager Txiuninl

Pr(_3pective shelter -'nager•. were interviewed
.iud given a que:stiornnaire to cofl-Ilete. Thc r.an.-

qer s,.ict..xed ftr thi, study , i 23--ycar 1,I rt-
cent c'raduate of the Uni.vrs-ty of Goor(il- Law sc-,ool
lie received approximately twerity-threc hour., (J train-
,.- oevoted to familiarization' with shelter eqtipmcnt
and supplies, experimental de3,1n ut the si &ter test,
ind instruction in qene'ral Civil '1 Lfc•se information,
A detailed outline of shel tt'r mancqer trainirn, ha-s 1.ccn
includt-ýd in prvvious quarterly reports. Thc :;Lelt ur
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Table 4

Nutritional Analysis in Experimental Study I1

USA Med. Res. & Nutrit. Lab School of Veterinary
Fitzsimmons Gen. Hoop. Medicine

Denver, Col. U. of Georgia

Blood Riboflavin (Vit. B2 ) Hemoglobin
Tests
(prior to Erythrocyte
entry and transketolase Hematocrit
upon exit)

Mean corpuscular hemoglobin
concentration

Plasma protein

A/G ratj -n

Electrolytes (sodium potassi-

um, calcium, bicarbonates)

Vit. A

Vit. C

Carotenoids

Urine Thiamin (Vit. BI) Non-protein NitLoqen (N P N)
Tests
(four 24- Riboflavin (Vit. P 2 )
hour sam-
ples) Vit. B6

N'MethyLnicot inamide

R•iacin (Vit. B complex)
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manager wrote a personal report of duties expected of
him during his shelter stay.

2.Activity Program

As 'ir Experimental Study I, an ;nfocmal program of
in-shelter activities was followed, without adhering to
a rigid t i~e sequence. Training periods were to occur
at appropriate timea when the greatest number might bene-
fit. Organized lectures and recreational activities
were to be implemented a" the discretion of the shelLer
manager, acting on the basis of a democratic process.

A facet of the daily program was the completion of
diatv, fcrms twice daily by the shelterees, who were en-
couraged to write their thoughts, feelings, and personal
experiences. These forms were collected •n the morning
arid evening and passed out of the shelter.

G. Schedu3,e of Events

Shelterees were to arrive at the Psychological Labora-
tories at 8:30 a.m. on 16 February. They were received by
staff members and given a brief orientation on tne day's
proceedings, Medical examinations were first givern, followed
by physical fitness tezsting and psychological testing. All
tests were completed by iate afternoon. Prior to entering
the shelter, the group was addressed by the Project Directors,
who pointed out the national significance of the study and
encouraged maximal cooperation.

Post-shelter testing followed a similar schedule of
events.
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Il.Results

A. In-Shelter Tests Results

1. Experimental Variables

Water consumption averaged 1.5 qts./person/day and food
averaged 789 cal./person/day (Table 1). Three commodes
were sealed off during the study and a fourth startd one
day prior to exit. Five shelterees defected during the
study (see Results, A. 3). Supplies ewaluations are pre-
sented under Rtvults, A. 9.

2. Shelter Events

The following day-by-day appraisal is based on two
sources: (1) a general account of the day's events taken
from observer logs: (2) a social sketch taken from an
analysis of the %hily diaries. (A more detailed analysis
of the diary data is presented under Results, A. 5. b.)

The analysis derived fzom twice-daily diary reports
is based on the quantity and quality of the diary records
of each shelteree in his position as a fractional instru--
ment of measuring group morale. When the significant
majority (75%) of subjects reflected a particular mood
or attitude (depression-elation; socialization-withdrawalb
anxiaty-tranquillity), it was interpreted as the pre-
dominant feeling of the qroup at that cime.

"Depression" was inferred from the diary writings
by comparatively small amounts of written material, themes
of despair or wanting to leave, expressions of home sick-
ness, and expressed lack of interest in shelter activities.
The opposite picture received an "elation" evaluation, i.e.,
express~cns of euphoria or emotional excitement.

"Socialization" was judged in terms of the frequency
with which each shelteree mentioned some other person in
his diary. i.e., another person in the shelter. Parti-
cipation in games, or expressed interest in them, that
the shelteree recorded gave further evidence for con-
cluding ti.at he was group-oriented. Expressions of
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annoyance with the activities of others, desire to be
alone, retreat from organized activities, and paucity
of diary writing were the criteria for the "withdrawal"
classification.

"Anxiety" was judged to be predominantly operant
when the members made references to anticipating release
from the shelter, the number of days remaining, or their
frustration over being deprived of some long-standing
activities (smoking, going out with friends, etc.). When
the subject suggested thaL his tolerance limit was being
approached, further weight to this "anxiety" interpreta-
tion was added.

Satisfaction expressed with the circumstances, at-
tention to making in-shelter living more comfortable,
and absence of specific complaints were the bases for
assigning the group an evaluation of "tranquillity."

Sat. 16 Feb.

Observer log abstract:

Group entered the shelter at 6:40 P.M. Shelter
manager gave an orientation on use of shelter supplies
and outlined general plan of the day. Cardboard sleep-
ing mats were distributed, as well as food and water.

Diary analysis abstract:

Since the shelterees have been confined for a mat-
ter of only a few houzs, it is easy to understand the
indications of good will, moderate socialization, and
somewhat high anxiety that characterize the group at
this tire. A few people seem to be slightly withdrawn
or adopting a reserved attitude toward their fellow shel-
terees. A notable feature is that in spite of tQe recency
of their acquaintance with each other, there appears to
be strong suggestion of a unity in group thinking. This
alignment of attitude might be described as a "we're-
going-to-beat-the game" spirit. Those few individuals
who seem to have reacted in a strongly negative manner
to their confine.•nent- do not appear to be giving full overt
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expression to it, for fear that the group will not be
very accepting of such feelings.

Sun. 17 Feb.

Observer log abstract:

(First de- In the morning the first defection occurred (#18,
fection) 39-yea' old male). (Shelteree defections and reasons

are discussed under Results, A. 3). The group was re-
moved from the shelter at 7:20 A.M. for collection of
blood samples. Worship services were held later in the
morning, followed by a relaxed recreational program, e.g.,
group sing, spelling bee, riddles. The first 24-hour
urine collection began at 12:00 noon. Afternoon activi-
ties consisted of making games, such as decks of cards
and checker boards, out of notebook paper belonging to
school children, rest and naps. The second shelteree

(Second defection occurred at 7:50 P.M. (#I, 10-year old female).
dQfec- Complaints of toilet odor began, and persisted throughout
tion) the study. Shelterees slept at night on a sexually segre-

gated basis, as suggested bya female shelteree and adopted
by the group.

Diary analysis abstract:

'eelings of slight elation that appeared upn entry
into the shelter seem to have dimini3hed. Shelterees
appear to be considering the long task ahead as one
calling for a great amount of endurance. A few remain
somewhat anxious; conversely, a very few give evidence
of keeping their spirits elevated. There seems to have
been a number of attempts to get to know one another.
In fact, this socializing tendency is the most dominant
feature at this time.

Some of the extremes of mood that are now in evi-
dence possibly can be traced to the defection of two
shelterees. In the evening, a great many feel depressed,
almost everyone feels anxious, and there appears to be a
failing of the emphasis on socialization noted in the
morning's diaries. Very few people are managing to
remain unchanged since the time of their confinement;
those that have, seem to be the older membera of the group.

mm-
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One or two members manifest extremely high anxiety,
and some others show increasing amounts of depression.
It might be expected that the most enduring aspects of
these personalities are now coming out after the novelty
ot the first several hours of confinement has worn off.

Chief diary complaints are toilet odor, hardness

of floor, and temperature being too hot.

Mon. 18 Feb.

Observer log abstract:

(Third de- At 0900 the third defection occurred (#6, 11-year
fection) old male). Exercise periods, recreational periods, ran-

dom activity, typify the day's activities.

Diary analysis abstract:

It is difficult to distinguish any extreme forms of
poor adjustment in the morning diaries. Most everyone
seems to have slight traces of anxiety, but nowhere is
this effect noted in excess degree. A few people are
making real efforts to socialize but they are in the
minority. Probably their efforts have been hampered by
the group's sagging spirits. The older members of the
group appear to be tolerably accepting their confinement.

In the evening, there does not appear to be much
surface anxiety by any member of the group; those that
have displayed any anxiety actions are no longer members
of the group, having exited. No one seems to be in
great need of socializing with the exception of No. 9
who constantly plays the role of a social leader. There
is a moderate amount of good will, and moderation at
this time certainly indicates some realistic perception.
That is to say, the Ss appear to be doing their indi-
vidual best to keep up their own spirits without depend-
ing a great deal on other members of the group or without
expressing many needs to encourage their fellow shelterees.
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Tues. 19 Feb.

Observer log abstract:

(Fourth de- At 0815 fourth defection (#7, 12-year old feriale)
fection) occurred. Group complained of movable wall being pushed

in when defectees leave. Toilet odor is bad. First
commode was sealed off in the evening. Cardboard sleep-
ing mats are being useQ by some as cover while asleep.
Discussion groups during day focus on various topics, e.g.,
law and politics. Shelterees #36, 7, ., 17, 19, and 11
are emerging as leaders. Morale appeared high at end of
the day.

Diary analysis abstract:

In the morning there is evidence of minimal sociali-
zation, greater depression, and generally high anxiety.
This is probably due in part to mounting physical com-
plaints which take the form of chronic pains and aches
incurred by the rigorous in-shelter circumstances. Even
the older members of the group seem more agitated, and
they are displaying more than their usual reactions of
discontent.

As the day goes by, spirits change considerably from
the lag of the morning. Some seem quite happy. The ma-
jority of people are engaged in activity that contributt-
to better adjustment. Those people who have shown slight
evidences of depression do not seem to be so prone in
the evening.

Wed. 20 Feb.

Observer log abstract:

Random activities such as card playing, children
studying, group sinqing characterize the day. Morale
appears high at end of day.

Diary analysis abstract:

One can easi]y distinguish morning diaries from
evening reports irn that each tends to emphasize factors
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consonant with diurnal activities such as sleeping, eat-
ing, boredom, etc. Of those people who are making some
effort to socialize, most belong to the upper age g-oup.
The evening is characterized by moderate socialization,
good spirits, and varying degrees of anxiety. Some ap-
pear to be in a state of high anxiety while others appear
to be very well adjusted. The younger children seem to
be the most anxious; some of the group appear somewhat
plaLid, while others Feem to be becoming more irritable.

There we-ee sevei.al requests for a Bible.

Thurs. 21 Feb.

Observer log abstract:

Temperature seerais to have been too cold during the
night just past. Adjustments were made accordingly.
Traininq lectures have considered blast, fallout, and
radiation. Shelteree #5 wants to leave. Second 24-hour
urine collection was begun at 12:00 noon.

Diary analysis abstract:

In the A.M., some persons are socializing a great
deal; others, withdrawing into themselves; and a few are
indicating their spirits have dropped zonsiderably from
the previous night.

Group spirits are slightly elevated during the day.
A few appear somewhat reluctant to report much about

themselves, thus making a group evaluation difficult.
A certain amount of apathy appears to have arisen, except
in the case of the younger people who now appear to be
adjusting to a maximal level.

Several complain of cold temperature durinc, the
previous night. The women are becoming a!utely aware
of self-body odor and dirt.
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Fri. 22 Feb.

Observer log abstract:

(Fifth de- Training session waz conducted by the medic on
fection) biological effects of radiation. Shelteree #5 (13-year

old female) defected at 1:25 P.M. Sanitary napkin fsup-
ply was reported depleted, and a new supply was cant in.
Shelteree #3 (10-year old female) is (:-,czging as best-
adjusted child, appearing to have a good influence on
adults. Shelteree #36 is responsible for devising a
bingo game; he also has made several decks of cards for
the group. The group appeared temporarily 4-pressed in
the morning, but spirits have risen by the end of the day.
Major activity is the planning for a "Christmas party"
for "25" February.

Diary analysis abstract:

What may be characterized as a 'conquering attitude"
over their own resistances and negative feelings about
being confined is evident. The group almost to a person
is in very good spirits by end of the day, though some
few manifest mild feeling of depression. They are
socializing, not very anxious, possibly relying on one
another to reinforce thteir feelings that they will be
successful in finishing their task. One person (#5) how-
ever, is not volunteering much information. She is
slightly depressed, withdrawn, and seclusive. It is in-
teresting to note that she will have left by tonight..
Since she never appears to have been a "star" in the
group, it is possible that others are not adversely af-
fected by her withldrawal and low morale.

Sat. 23 Feb.

Observer log abstract:

Recreational activities took up most of the; day,
C.g., cards, bingo, rook. singing. Toilet odor is bad.
The second commode was sealed off in the evening. Card-
board mats appear to be beginning to wear somewhat. The
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group has been relatively inactive.

Diary analysis abstract:

Anxiety is greatly increased. There is little inter-
action among the shelterees during the day. Morale seems
at its lowest obb during the day, but rises at night.
The group is anticipating a "Christmas party" tomorrow
as a recreational diversion.

Sun. 24 Febt

Observer log abstract:

Religious services were conducted in the morning.
Later, the children were very active, wrestling, etc.
Adults appear quiet and rather listless. A "Christmas
party" was held in evening, celebrating "Christmas Eve,"
the next day being the "25th" of February. The Christmas
tree was cut from cardboard, decorated with paper figures,
and put on the wall. Morale was rising toward the end
of the day.

The shelter manager has been concerned about gases
forming in sealed off commodes, wondering about possible
explosion of the plastic liners. The children were very
rowdy in morning. The shelterees "bathed'" with a little
of the drinking wat:er, using surgical soap from the medi-
cal kiz. The children were promised candy by adult shel-
terees if they eat their food rations, to which incentive
they have responded well. Shelteree #17 wrote a Christmas
Poem.

Diary analysis abstract:

Ir the morning, social isolation remains very evi-
dent; anxiety is high. The resistance to group partici-
pation of some shelterees does not seem to have bothered
others in the group.

Food is the common topic in almost all diaries.
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Mon. Z5 Feb.

Observer log abstract:

Activities consisted of training lecture, exercise,
and games in the morning and afternoon. The third 24-
hour urine collection was begun at 12:00 noon. Irrita-
bility has been evident. Sheiteree #36 gave a short talk
and appealed to the group to suppress temper and hostility.
No medicine was given today to anyone. Men and women
voluntarily segregated into two groups during the day.

In the evening Secretar, Pittman and staff observed
the group. Mr. Pittman wrote a message, to be given the
shelterees the next morning.

Diary analysis abstract:

In the morning, the end is in sight, and the group
shows it. They do not seem to hold in check excitable
behavior, which n doubt centers around getting out of
the shelter. It is too early for any real euphoria to
be evident, however. They are mildly depressed and do
now show much sign of needing to ttlk with each other or
seeking one another's Lompany.

By evening, spirits are not appreciably lifted and
anxiety certainly is not diminished. There is movement
toward avoidance of one another except for the usual few
who give vent to their gregarious needs.

The women are concerned about body odor and attempt-
ing to clean up as best they can. Food continues to be
popular diary item. Some shelterees express iesire for
a better-planned day.

Tues. 26 Feb.

Observer log abstract:

Secretary Pittman's message was received with great
interest i•nd read several times by the shelter manager at
group request, then posted on the wall.
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Friendly relations have developee between #38 (36-
year old male) and #21 (46-year old female), #36 (34-year
old male) and #17 (37--year old female), but no manifes-
tation of over sexual behavior has occurred.

Diary analysis abstract:

Mr. Pittman's message and the proximity of the end
of the study are creating a morale boost, reflecting in
the general tone of the diaries. The chief complaint is
the toilet odor. All are looking forward to shelter
emergence.

Wed..27 Feb.

Observer log abstract:

Spirits have risen. Group has become more active,
with several individual performances in games and sing-
ing (#11, 17, 9). The third commode was sealed off at
9:00 P.M.

Diary analysis abstract:

As usual, spirits are low on arising in the morn-
ing, but toward evening the depression lifts.

In the morning. one would expect that group morale
would be quite high, but this is not the case. Most un-
changed are the increased state of anxiety. The changes
that are occurritig, although slight from the previous
evening, are not favorable.

By evening, anxiety is not Jiminished; but depression
appears to have liited, and the people once again seem to
have a genuine interest in one anotner. (All along, a
few shelterees, especially the middle-aged group as op-
posed to the younger and older shelterees, have shown
that this study has not been easy for them to endure.)
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Thurs. 28 Feb.

Observer log abstract:

The fourth end last 24-hour urine collection started
at 0:00 A.M. The group was given t e Post-Shelter Question-
naire in the afternoc-n. The day was rather quiet. Sev-
eral have shielded their eyes from interior overhead
lights, with no attempt made to use the lighting control
panel. Cardboard mats have gotten more ragged. Children
spent over an hour studying. A flood of good will and
high spirits appeared in the evening, probably in antic'-
pation of release in the morning. Shelteree #17 compiled
an "Honors list," e.a., most cooperative, cleanest look-
ing, etc., providing a lively group discussion.

Diary analysis abstract:

The group refl-cts anticipatory pleasure of morning
release, tempered by an aura of sadness that it is thei;
last night together.

Fri. 1 March

Observer log abstract:

The fourth commode was sealed 7f. The shelterees
began to exit at 8:30 A.M.

3. Defections

Five defections occurred during the first week.
One 39-year old :dult (#18) leUZ after one night, ap-
parently because he never intended to stay: he had beer,
very uncooperative during the pre-shelter testing and
an imnediate defection had bec'n predicted. This indi-
vidual was also psycholoyically unstable: he is preaently
receiving treatment at the Milledgevillr State Hospital.
Four of the seven children defected also in the first
week, one (#1, 10-year old girl) apparently uecause her
uncle (#18) had left and perhaps because of A general
aversion to floor. foud, and water, aIthoujh specific
remarks -ould not be elicited. Another child (06, 11-
year old boy) left because of a psycnological reacLton
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to the blood taking and aversion to the food, and the
other two (#7, 12-year old girl; #5, 13-year old girl)
becausa of apparent emotional instability

General reasons for defections are presented in
Table 5.

4. In-Shelter Medical History

A daily Medical Complaint Record was kept by the
shelter medi listing the date, time, shelteree number
complaint, diagrosis, treatment and outcome. The medic
did not hold "sick call" but was ratb-- available when
neede:d. Two shelterees agreed to the medic's custody
ox prescription medicine, being taken prior to shelter
entro, ar,, to be corntinued during the shelter stay. Shel-
teree #A9 (41--year old wcwan) was on estrogen medication
fox a previ.us hysterectomy, and #9 (16-year old girl)
was on a prf;,cr.ption ointment for mild dermatitis.

A summary of main complaints is presented in Table
6. Ileadache, the most predCminant complaint, constituted
half of all complaints. Next was nausea and vomiting,
which, b~we,-r, ceased after the third day. Cessatiorn 'f
nausea coq, ints was partially due to shelterees who
defected early and partially due to recovery by shelter
ees who remained. Cold and sore thrcat complaints were
minor. Other complaints not listed in Table 6 but noted
in the detailed medical rec.cra were dysmenorrhea (one sht:1_-
teree), diarrhea (one shelteree), toothache (ore shelteree),
wart (one shelteree), and homesickness (onE shelteree).

5. 2helteý" Reactions

Shelteree attitudes and evaluations were assessed
by three inst-ruments: (1) a Shelter Entrance Question-
naire compietcl prior to shelter entrance, (2) an un-
structured Shelter Diary sheet filled out twice daily
during confinement, in the moiLniiig and in the evening,
and (3) a Post-Shelter Questionnaire administered on
the afternoon of the la.-t day in the shelter.
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Table B

Defections in Experimental .tudy aI

Shelteree
Time Day Date Number-Sex-Age Reason

0830 Sun. 17 Feb. 18 M 39 Never intended to stay.

1950 Sun. 17 Feb. 1 F 10 Did not like floor, food,
water. Temperature too hot,
Said very little. (Probably
uncle #18 leaving was also
a factor.)

0900 Mon. 18 Feb. 6 M 11 Did not like food - tasted
like dog food. Too hot.
Too crowded. Blood test
made him sick.

0815 Tues. 19 Feb. 7 F 12 Sick, vomited. Food not
good. (Father later said
she gets nauseated if ex-
cited.) Outside medic re-
ported dehydration from
vomiting, She wrote a
paranoid poem later about
shel-er experience (people
killing her, etc.).

1325 Fri. 22 Feb. 5 F 13 Crowded, homesick. No on•e
her age in shelter, felt
bored. Food bad. In-sheiter
medic reported crying epi-
sodes, withdrawal, cigarette
habituation, speech lisp
impediment, poor home life.
Outside medic reported emo-
tional stress of inexperi-
ence with menstruation, and
occurrence cf stich during
shelter stay.
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Table 6

Summary of Primary Items on Medical Complaint Recorda

Number of Shelterees ComplaininQb
Cold or

Day Total Headaches Nausea Sore Throat

Feb. 17 11 10 2 0
18 3 1 3 0
19 9 4 2 2
20 6 2 0 1
21 6 1 0 1
22 1 1 0 0
23 5 1 0 4
24c 0 0 0 0
25 0 0 0
26 1 1 0 0
27c 0 0 0 0
28 1 1 0 0

Mar. ic 0 0 0 0

aDetailed daily Medical Complaint Record is given in
Appendix H

bEach shelteree counted but once per day despite any
repeated complaint

cNo medical complaints on these days
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a. Shelter Entrance Questionnaire

This form was intended to measure the motivation
and anticipation regarding the shelter experiment, as
well as general information and preparedness relevant
to a nuclear emergency.

Primary motives for participation were to learn
more abont nuclear survival and to help the national
defense effort. However, more than half of the group
were presently unprepared for possible nuclear attack
and fallout hazards.

Primary discomfort items anticipated by one-half
or more of the group were: sleep conditions, lack of
exercise, and lack of bathing facilities.

b. Shelter Diaries

Clearly stated "likes" and "dislikes" were tabu-
lated from the morning and evening diaries. Figure 1
depicts the general trends for these two factors across
the two weeks. Complaints outnumber the likable aspects
of shelter life, as expected; however, the number of
daily complaints diminishes toward the end of the study.
Possible reasons are adaptation to discomfort, as well
as the shelterees believing it unnecessary to repeat
complaint factors once stated. Figure 2 compares fre-
quencies of morning and evening complaints.

Morning diaries, with three exceptions, contain
relatively more complaints than evening reports. Pos-
sible explanations are that the greatest felt discom-
fort factors occurred at night and would therefore be
reported in the morning diaries, and that shelterees
felt relatively poorer in the mornings than in the
evenings and so would complain most in the morning
reports. Figure 3 contrasts morning and evening "likes,"
with the greatest number reported in the evening. This
finding is in accord with interpretations already dis-
cussed.
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Tables 7 and 8 list the nature of the dislikes
and likes reported. These data concur closely with,
and are amplified in data obtained from the Post-
Sholtor Questionnaire, discussed under Resultb A. 5. d.

c. Shelter Manager Report

The shelter manager submitted a report a few
days after study completion (8 May, 1963). Since
the report is brief and comprehensive, it is pre-
sen.ed here in entirety rather than abstracted:

"Upon fi:st entering the shelter, the group was Poisy
and boisterous. This behavior persisted throughout the first
night and began to diminish during the next day or two. The
first night, everything said was thought to be funny and
laughed -tt.

My first night of sleep was the most difficult of the
two-week stay. The heat, being in a strange place, the hard
floor, and the close proximity to strange peopke were some
of the things which kept me from cretting much sleep. Also,
the constant whispering and talkin,- of others during the
night made sleep almost impossible.

For the remainder of the two weeks, I had at least four
hours of good sleep every night, and most nights many more.
Differences in sleeping habits caused minor irritations dur-
ing the stay. Some persisted in talking until late in the
night and wanted to arise late. Others wanted to arise early.
These early risers usually woke the rest of the group, and
there was bickering on both sides.

Much to my surprise upon having been in the shelter a
few days, I found that the space allotted was completely
adequate. During the day when there was much activity, there
was sufficient space to move around. At night there was
adequate space. To a person like myself who occupies a whole
double bed at home, the sleeping in close proximity was re-
pugnant at first. But after the first few nights it didn't
bother me.

Although there was much complaint on this score (space),
I don't think there was anything unbearable about it. It
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Table 7

Dislike Factors Abstzacted From
Diary Reports cf Expecimental Study II

Rank Frequency Dislike

1 150 Temperature (too cold:82,
too hot:68)

2 119 General discomfort and fatigue
3 107 Sleeping conditions

(unspecified)
4 69 Crowding
5 63 Lavatory odors
6 48 Food
7 43 Other people
8 35 Hardness of floor
9 19 Dirtiness of self or shelter

10 14 Boredomii ii •o 4nelns

12 8 Water
1i 6 Body odor
14 6 Headache
15 5 Lack of cigarettes
16 2 Manager
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Table 8

Like Factors Abstracted from Diary
Reports of Experimental Study II

Rank Frequency Like

1 72 Temperature (unsp,_ified
reason:35, warm enough:22,
cool enough:15)

2 24 in-shelter activities
3.5 19 Food
3.5 19 Medlic
5 7 Manager
6 8 Water
7 5 Other people
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was all a matter of becoming accustomed to it. The arrange-
ment of +he people in an orderly fashion is the main problem.

The cardboard was, to my mind, entirely satisfactory.
it lasted for the entire two weeks and softened the effect
of sleepinq on the concrete floor. It was also used for
cover by some of the shelterees. The first use of card-
board in this manner was during the second night when an
older male, #26, became cold, having loaned his qhirt to
a female child, #3. He took one of the unused boxes and
slipped it over his head and shoulders. It apparently af-
forded him some degree of warmth. Thereafter, use of the
cardboard by other shelterees for cover when the temperature
dropped was a common occurrence. The cardboard was also
used for brooms, checker boards, bingo cards, and to make
a donkey for playing pin-the-tail-on-the-donkey.

The survival biscuits, although tasteless at first,
tasted better and better as the time went on. At first,
several people refused to eat them. Most of these were

children who eventually left the shelter. To influence the
children to eat, we began a contest to see which child would
eat the most, the reward being a box of candy. This had re-
markable effect, and I'm sorry it wasn't instituted earlier.
It might have possibly kept some c'. the other children in
the shelter.

I had no hunger pangs during the two weeks. In that
I had been expecting them, I was pleasantly surprised. The
biscuits seemed to fill me. I did notice more gas than usual
on my stomach, though. Some of the wom•en never became ac-
customed to the biscuits and would eat only a few each day.
All of the men were hearty eaters.

Meals at first were served five times a day because
some shelterees could take only one biscuit a meal. I felt
that if it took more meals to make them eat more, then we
could afford to do this. After the children began to eat
heartily, this was cut to four a day.

Regular schedules were not adherAd to at first. The
second week, dinner was served dt 12:30 P.M. and the after-
noon meal at 4:45 P.M. The morning and just before bedtime
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sna6. were lef flexible and food was served when enough
people became hungry or when they awakened in the morning.
This arrangement, I believe, was suitable to most. The
only complaints uere from hungry people who objected to the
rigid schedule of 12:30 P.M. and 4:45 and wanted to eat
sooner. The majority seemed satisfied with the schedule.

The one big complaint was the odor from the chemical
toilet. Although it was noticeable almost all o' the time,
I don't rate it as any great discomfort. Certainly if we
had not had the air circulation facilities that were present,
it might have become intolerable. But as it was, the odor
was no worse than is present when outdoor privies are used
and lime applied. I think that the odor would have had to
be much stronger for anybody to have considered leaving the
shelter because of it.

The plastic gloves were ".ndispensable for the tending
of the toilet facilities. No trouble was encountered in
the sealing off of the toilet. The odor was completely
stopped %hen sealed. One thing I was sure to do when the
sealing was done was to allow slack in the top of the plastic
bags. I noticed that the chemical did not stop the contents
from fermenting, and when the toilet became over half full
these bubbles which were coming to the top and bursting
created a kind of spray which was disturbing to anyone using
the toilet. Medic and I were worried that the gases
created after the bag was sealed could conceivably burst it
if sufficient slack were not allowed.

,Li. i.uaber of sanitary napkins was found to be inade-
quate. I would recommend that they be stocked in greater
quantity. The waterless hand cleaner was more than suf-
ficient. I imagine my failure to give a demonstration as
to what "a little on the fingertips" meant was responsible
for tho large amount used. Also, some shelterees socretly
used it as an underarm deodorant.

There were no complaints over the amount of water given
for drinking purposes. There were complaints over the method
used to dispense it. Some of the men siiggested that the
watex cans could be fixed with nozzles at *' bottom and
would be better than siphoning. They sees__ to think that
plastic bags could be easily found with nozzles at the bottom.
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The method suggested for siphoning before entering the shel-
ter, that the tube be allowed to fill up and one end closed
with the closed end being pulled out of the barrel, seemed
to be insufficient. The ordinary method of using the mouth
-,as the easiest and quickest, especially since the water
ftctcently stopped coming through the tube and the process
had to i• repeated. There was little complaint as to the
taste of the iodine in the water. 1 didn't notice it after
the first day.

The language used by the shelterees I think was ac-
ceptable. I announced that there would be no profanity in
the shelter upon entering, and there was little if any.
Some of the men had to be reminded during the poker game to
watch their language, but that was the extent of it. Some
of the talk did center around things that would not be nor-
mal in polite society (body odor, etc.). The presence of
young children in the shelter was one of the stablizing
factors in holding this down and may well have been the pri-
mary influence.

I had no serious challenge to my aLu.'iority as shelter
manager. I thought at first that one male shelteree, #36,
was going to do so. But this did not turn out to be the
case. Although he was at times loud and boisterous and
wanted to do things in a certain way, once I made a decision
as to what should be done he never challenged it. In fact,
he was the most helpful person besides Medic in the
shelter.

The voluntary segregation of the sexes during sleeping
hours seemed to have been the idea of the women, and the men
acquiesced to the arrangement. This arrangement minimized
the problem of romantic attachmerts. None seemed to arise
and any inclinations toward such seemed to be unilateral.
In that nothing definite even began in this field, I feel
that it would be irrelevant and mere conjecture for me to
speculate as to who might have been so inclined under dif-
ferent circumstances.

Cards were made from the heavy paper found in the
children s notebooks, and immediately a poker game began.
Th3 women seemed to have no objections and, as it was for
small stakes, I had none either. The poker games served
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as an outlet for the men and occupied their time. They
played between two and three hours each day. Rook cards
were also made in the same way, and the children and women
played this.

The shalterees showed a great deal of interest in the
civil defense talks. Each of these lasted approximately 30
minutes. Medic gave talks on first aid and radiation
sickness. The group's interest was more than I had expected.
They enjoyed discussing things, but often ended up in the
irrelevant. If I were going into the shelter again as shel-
ter manager, I would carry more civil defense literature
with me and do a more detailed job of lecturing than I did.
I just couldn't picture the group absorbing very much of
the inf':ýmation, when in fact they were very attentive and
really seemed to enjoy the discussions.

Generally, I can say that I will look back on my stay
in the shelter as a very interesting and enjoyable incident
in my life. During my stay in the shelter, I was never at
any time tempted to leave. I had to fight lethargy a gcod
bit of the time. The only time I really felt bad was the
first night. I awakened about 3:00 A.M., and it seemed un-
real that I was in the shelter. After the first night, I
was all right. About the fourth day, I awakened groggy.
This condition remaineO. with me one day. Other than these
two incidf'nts, I felt fairly normal the entirG period.

Of course, the lack of a bath for two weeks created a
terrible odor. I didn't notice it on others as much as I
did on myself. I found myself avoiding the women because of
it, although I knew that it was something common to all the
shelterees.

Some suggestions for a more enjoyable shelter life are:

(1) Navy bunk beds which can fold up into the wall
without taking up any space should be tried

(2) Pencils and paper should be stocked in all shelters

(3) The-i should be a deck of cards for every 10
peop.Le
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(4) There should be more variety in the survival diet

(5) Games such as checkers and chess should be stocked

(6) Reading materials should be available

(7) The chemical toilet should be improved so that
no odor but chemical escapes

(8) A songbook with songs for group singing should
be included

(9) Some sort of chemical deodorant should be supplied
for the shelterees

(10) Water removal from the barrels should be improved

(11) Stock the shelters with blankets Pid iet the
temperature stay much lower

(12) Some method should be devised to allow movies to
be taken in the shelter without the shelteree3
seeing the camera moving."

d. Post-Shelter Questionnaire

This form measured possible likes and dislike6
of the shelter experience, and an estimate of a pro-
jected lengthened stay if such was necessary.

Complaint factors mentioned by at least one-half
of the group are listed in Table 9, in terms of num-
bers of shelterees complaining, and also in terms of
relative mean ranking. Primary complaints center on
lack of bathing facilities, odors, sleep conditions,
and temperature.

Positive aspects of shelteree responses were re-
flected in the following "like" factors, listed by at
least half of the group: contributing to their country,
earning money for shelter participation, learning about



00%D00 r
0 ) 0z a0037

C4 m m

414

0 0j

4''O 02 0

0.$4
41 ~410~

H 0 4J W CQ 024
41-4 0:$0

0 F- .0 41 -A 4
M 4)00 004A

~54r41 01 $4M

eQ 44U 4
0 0 0 )

..0il1

to 0

0- 04)

0: A 0

9 41.1
.40 04-

00

4) &n

44

0 01
4J-A PJ 4 U

"4054
44 0004

0 0 44 0



38.

fallout protection, helping University civil defense
research, and learning about shelter living.

Wben asked to estimate how much longer they could
endure their sheltcr stay, the group averaged 11.4
additional days. Adult nales had a higher mean toler-
ance estimate of 19.9 additional days as nompared with
the adult female mean estimate of 4.9 mcre days. The
four children estimated 0 , 0, 10, and 10 days, respec-
tively. Twenty-two of tt~e shelterees (eleven males
and eleven females) said they would hýve jtill volun-
teered for the study if they had known what the con-
ditions would really be Ake, and three-fifths of the
group (nine males and six females) said they thought
they might volunteer to stay in a shelter like this
again sometime. Consensus of opinion was that the
young people found shelter living more difficult than
adults, and only seven shelterees (three men and four
women) reported that livling in the shelter was a dif-
ficult thing for them personally.

e. Sociometric Analysis

When asked to name three people whom they would
like to have with them in a shelter again, the group
selected #14 (the shelter medic, 28 years old), #12
(the shelter manager, 23 years old) and #17 (the shel-
ter teacher, a :7--year old woman). Two persons whom
the group rejected as undesirable shelter companions
were *26 (the oldest man in the group, 61 years old)
and #38 (36-year old man).

Major nominations for good shelter manager po-
tential were #36 (34-year old male), #14 (the shel-
ter medic), and, parodoxically, #38, one of the two
rejections. Details of these and other socicmetric
analyses may be found in Appendix E.

6. Observational Data

Dominarn activity pattern measurement. was divided
into two classes: (1) lying, sitting, or standing (re-
latively mutually cxclusivo r-ategoriet and summing to
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approximately 100%); (2) sleeping, e,.:rcise, eating,
recreation, training, conversation. and qu'et (not
mutually exclusive categories, and therefore not slim-
ming to 100%). Frequency counts of the number of shel-
terees engaged in those activities were made every fif-
teen minutes.

Figure 4 presents the relative amount of time spent
in lying, sitting, and standing positions over the 24-
hour day, with hourly means averaged for all days of the
two-week confinement period. Most of the waking hours
were spent in a sitting position. Figure 5 illustrates
the gradual shift in use of these positions over th'!
two weeks. Lying gradually increases, with correlative
decreases in sitting and standing. Figure 6, portraying
over the two weeks the amount of time engaged in activi-
ties such as sleeping, quiet, conversation, and recrea-
tion, indicates fairly consistent patterns. Figure 7
depicts the high cox .lation among the three activities
of standing, eating, and conversing. Apparently, shel-
terees stood up for the grimary reason of getting food,
and this time also stimulated greater conversation levels.
Figures 8 - 13 are compo~ites of a particular activity
on four distributed days taken from the two-week period.
All indicate consistent patterns. Statistical evalua-
tions and interpretatiuns of any occasional shift are
still. in process.

7. Er~virorunental Data

a. Temperature and Humidity

Figure 14 graphically presents the mean values
and ranges of effective temperature (ET) for each day
throughout the two-week shelter stay.

On the basis of the four-day study of Expcrimen-
tal Study I, the initial ET was set at 810, judged
comfortable by that group. However, it became rapidly
evidetit that shelterees in Experimental Study II found
this level too warm, and requested a lower te-Aperature.
Experimental Group I slept on the uncovered concrete
tloor, w.ich probably absorbed body heat, znid this

-• -i -
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factor, in addition to a lower caloric diet (270 cal./
person/day) probably contributed to 810 ET as being
comfortablo for that group. Experimental Group II,
on the other hand, slept on cardboard, which most likely
prevented heat absorption by the concrete floor, and
in addition this group had relatively more to eat.

Several days pAssed before a comfortable ET for
Experimental Group 11 was established, and thereafter
the requested ET began to rise steadily (Figure 14).
Requests for higher temperature levels were probably
reflections of the need for additional warmth, conse-
quent to several days on a low caloric intake in ad-
dition to fatigue from attempting to sleep on a hard
surface.

in order to maintain comfortable temperature
levels within the thermal characteristics of the shel-
ter, it wab found necessary to increase the day-time
ventilation (8 A.M.- 11 P.M.) tc 40 cfm/person (8
cfm/person fresh air, 32 cfm/person recirculated air).
Night ventilation (11 P.M. - 8 A.M.) waj adequate at
15 cfm/person (3 cfM/person fresh air, ]2 cfm/person
recirculated air).

b. Activity and Noise Levels

By use of an electronic dovice, general ac-

tivity levels were measured hourly. The consist-

ency of a daily pattern of activity over the two-

week confinement period is presented in Figure 15,
depicting activity for four distributed days of
the study. The high correlation between activity
level and noise level is portrayed in Figure 16.

Total daily plot of these two variables is averaged for

the entire study. Total daily noise level appears to

rise during the first three days, followed by a gradual

decline to the end of the stody. Total 0aily activ.Lty
also gradually declcnes, but, rises sharply ai the ond

of study probably duo to activities ant)ci.,atory of
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exit. Figure 17 illustrates activity and noise levels
for each hour of the day, averaged over the two weeks.
Peaks of activity during the day correspond primarily
with eating times and activity preparatory for sleep-
ing. Also, the noise level peaks seem to lag slightly
behind activity level peaks. Periods of relatively
low activity are associated with lecture and discus-
sion periods ( 10 A.M. - noon), study and rest periods
(2 P.M. - 4 P.M.), and an entertainment period (6 P.M. -

a P.M.).

8. Nutritional Analysis

The anilysis of blood and urine samples is not yet
complete. Results will be given in the next quarterly
report.

9. Shelter Supplies Evaluation

Although complete results of the nutritional analy-
sis of the food are not yet available, the examining
physicians stated they could find no deleterious physio-
logical effects on post-shelter physical examinations.

Shelterees, asked to comment on adequacy of their
survival supplies, suggested the addition of items listed
in Table 10.

B. Pre- and Post-Shelter Test Results

1. Medical Examinations

None required any form of emergency treatment.
All cooperated in *he medical examination and in-
terview.

Of those shelterees who completed the study, none
suffered deleterious effects. There was, of course, a
significant average weight loss of 7.4 pounds (8.0 pounds
fur males and 7.3 pounds for females). Half this weight
loss was recovered wIthin one week after the study, and
practically all weight loss recovered within two weeks.
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Table 10

Suggested Additions to Shelter Supplies
Used in Experimental Study II

Source of

Item Addit ionsSoref
Suggestions

Medical Kit Anti-nausea medication ( in ad- Medics
dition to sodium bicarbonate)

Medication for hysteria
Band-Aids
Radiation burn medicatiorn (in

addition to sodium bicarbonate
and petroleum jelly)

Antibiotics

Sanitation Kit More efficient chomical toilet. Shelterees
deodorant

Clasp on siphcn tube to main- Shelter Manager
tain siphon action (e~g.,
enema hose clip)

More snnitary napkins

Miscellaneous Beds, blankets, Bible, paper Shelterees
towels, chairs, broom, storage
shelver, cards, checker boards,
bongbook, fiction
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2. Physical Fitness Testing

On the Physical Fitness Test Battery a slight loss
occurred in the mean strength index for males, chiefly
due to decrease in leg and back strength. Visual motor
coordination, as measured by the pursuit rotor and the
Flanagan coordination test, appeared to suffer no ill
effect from confinement.

3. Psychological Testing

Shelterees of Experimental Group II represent almost
as broad d range of mental ability as is found in the
general population. General Aptitude Test Battery G
scores ranged from 75 to 116 with a median of 102. Per-
formance on the School and College Ability Test confirms
the representativeness of the sample and the ',ride ability
range of the experimental group.

Changes from pre- to post-testing on ability measures
were minimal and not statistically significant. The
three adults who were illiterate and unable to take the
paper and pencil examinations earned Full Scale I. 0.'s
on the Wechsler Adult Intelligence Scale of 89, 97 and
99. There were no appreciable changes from pre- to
post-testing on either the full scale or the sub-tests.

The shelterees' ability to perform mental tasks
with speed "n!3 accuracy was not ddversely affected by
the shelter conf inemtmenAt. After two weeks in the shel-
ter all subjects were able to perform operations with
numbers and solve mathematical problems as well as they
had been able to do upon ,nheiter entry. Thero was nothing
in the psychological testing data to suggest impaired
concentration or weakened attention span on the part of
the sheltruces.

Personality of tho group ref'Iccted in MMPI and SORT
scores did underqo a slight change from pro- to post-
testing. At the boaxnnina of the experiment all members
cf the group were strangers. Consequently, the person-
alit', tests might havo been perceived a" hostile and
threatening, producing sorme guardedness on the self
report scales. Males were lackinq in deep emotional
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response, wnile females, as a group, were rather socially
introverted. On tne post-test there was a reduction in
the capacity for abstr3ction, and an increase in facility
for dealing with concrete detail. However, none of the
personality changes in test scores were of any practical
significance.

IV. Conclusions

The following conclusions are indicated by this study,

A. General Conclusions

1. Healthy men, women, and children, aged 9-67, can
subsist for two weeks ander crowded conditions on water
rations of 1.5 qt.iperson/day, survival. biscuit rations
of 789 cal./person/day, and sleep on a concrete floor
covered only with thin cardboard, without sufzering
deleterious physiological or psychological effects.
Shelterees' average estimate of endurance of an extended
stay was 11 days.

B. Specific Observations

1. Shelter Environment

(a) Limited living space of 8 sq. ft./person and
1 cu. ft./person additional storage is tolerable.

(b) Cardboard is a satisfactory substitute for
bunks as a sleeping surface.

(c) Chomical toilet deodorant neads irprovement.

(d) Water dispepsing method needs improvement, e.g.,
a hose clip to maintain siphon ictiorn.
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2. Sholteree Reactions

(a) Five defections occurred during the Etudy,
primarily for reasons of emotional i'nstability
and initial nausea reaction.

(b) Aver-age estimates of endurance of extended
shelter stay for men, women, and children were
20, 5, and 5 days, respectively,

(c) Weight loss averaged 7.4 pounds (8.0 pounds
for males, 7.3 pounds for females).

(d) Weight loss was practically fully recovered
within two weeks of study completion.

(e) Primary environmental complaints were: lack
of bathing facilities, odors, sleep conditions
and temperature.

(f) Primary physiological complaints were: head-
ache, nausea, and fatigue.

(g) During the study, the effective temperature
was gi:,dually increased in accordance with
shelteree request.

(h) Circadian patterns of activity showed high
consistency throughout the study.

V. Forecast

Experimental Study III, another two-week occupancy study,
was conducted 27 April - 10 May. Variab!es investigated are
presented in Table 11, as well as notes contrasting this group
with its predecessor. Evaluation of Experimental Study III
data, presently in progress, will be given in the July-September,
1963, Quarterly Report.



Table 11

Variables Evaluated in Experimental Study III
(27 April - 10 Nay, :963)

She] teree Characteristics
Nu•ler - Thirty (30), including a trained shelter manager
Aqý - 7 to 70
SeF- 15 males, 15 females

Shelter Environment
Space - 9 sq. ft./person (52 cu. ft./person)

- 1 cu, ft./oerscn storage additional
Temperature - optimal
Humidity - optimal
Ventilation - (a) night: 15 cfm/person from hours 2200 - 0800

(3 cfm fresh air, 12 cfm recirculated air; (b) day: 40
cfm/person from hours 0800 - 22Cn (8 cfm fresh air, 32 cfm
recirculated air).

Shelter Supplies
Water - 1½ quarts/person/day
Food - 900 calories/person/day (N4abisco biscuit)
Sanitation - Sanitation Kit IlI

Medication - items from Medical Kit A
Radiological Kit
Bunks - none; will sleep on flo'-r
Blankets - none
Recreational materials - none
Washirg water - none
Coffee - none
Cigarettes - Smokers will be permitted to bring one pack of

cigarettes for the shelter stay.

MITES:
1. An inshelter nursr: will be provided in Experimental Study I1'

In addition, a standby physician will be on 24-hour call, as
in previous studies. All shelterees will receive physical
examinations before and after shelter confinement.

2. Ventilation during the night will be 15 cfm/person but
during the day will be 40 cfm/person. The increase during
daylight hours was found necessary in Experimental Study II
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to keep rising temperature from becoming e stress variable.
Temperature will be kept optimal and controlled ii Experi-
mental Study III as not to confound the effects of stress
variables under investigation.

3. Water rations of 1 qt./person/day in Experimental Study I
were tound to be inadequate, whereas 2 qts./person/day in
Experimental Study II were more than adequate for drinking
purposes. Consequently, 1½ qts./person/day will be evalu-
ated in Experimental Study III.

4. Food rations of 1,000calories/person/day of the bulgur wafer
was found to be adequate in Experimental Study I1. The same
rations will be provided in Experimental Study III, in an
evaluation of the Nabisco biscuit.

5. Certain Medical Kit A items used in Experiliental Study II wi'
constitute an abbreviated medical kit for use in Experimen-
tal Study III.

6. Shelterees, as in Experimental Study II, will again sleep
on 3/16-inch cardboard pallets placed on a concrete floor.
However, the amount of cardboard available will be reduced
50% in Experimental Study III.

7. The commode chemical used in Experimental Study II was
found to be ineffective under the conditions of the study.
In Experimental Study III, various combinations of new
chemicals will be tested.



Appendix E

Experimental Study III
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Abstract

A second two-week simulated fallout shelter occupancy
study under austere habitability conditions was conducted
by the University of Georgia.Psychological Laboratories
from 27 April - 10 .ay, 1963.

Thirty shelterees, 15 males, 15 females, aged 7-66,
participated. Stress conditions included restricted food
and water rations, minimal living space (8 sq. ft./person),
a chemical commode, reduced ventilation, and sleeping on
thin cardboard placed over a concrete floor. There were
no b-inks, ho blankets, no water for bathing, nc coffee,
and only one pack of cigarettes permitted per smoker.

Water intake averaged 1 qt./person/day and food con-
sumption averaged 814 cal./person/day. Only two shel-
terees exited prior to study completion. The remaining
shelterees emerged in good physiological and psychologi-
cal condition.
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I. Introduction

This report is an account of the third in a series of simu-
lated fallout shelter occupancy studies being conducted at the
University of Georgia Psychological Laboratories under Contract
OCD-OS-62-226. The study, implemented 27 April - 10 May, 1963,
is the second two-week study to be completed. The first two-
week experiment, described in the Quarterly Report for April -
June, 1963, was designated Experimental Study II. The investi-
gation herein reported will be referred to as Experimental Study
II!.

II. Experimental Design

A. Purpose

Experimental Study III was designed to evaluate the vari-
ables listed in Table 1. Both Experimental Study II and Ex-
perimental Study III were conducted under conditions surpass-
ing in austerity all previous shelter research involving men,
women, and children.

B. Experimental Variables

Experimental Study III differed from Experimental Study II
.n the following respects:

1. An in-shelter nurse was substituted for the in-shelter
medic.

2. Ventilation during the night was 15 cfm/person, and
during the day 40 cfm/person. The increase during day-
light hours was found necessary in Experimental Study II
to keep rising temperature from becoming a stress vari-
able. Temperature was optimal and controlled in Experi-
mental Study III as not to confound the effects of the
stress variables under investigation.

3. Water rations of 1 qt./person/day in Experimental
Study I were found to be inadequate, whereas 2 qts./
person/day in Experimental Study II were more than ade-
quate for drinking purposes. Consequently, 1½ qts./
person/day were evaluated in Experimental Study III.

4. Food rations of 1,000 cal./person/day of tho bulgur
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Table 1

Variables Evaluated in Experimental Study III
(27 April - 10 May, 1963)

Shelteree Characteristics

Number -- hirty (30), including a trained shelter manager
Age - I to 66

Sex - 15 maJls, 15 females

Shelter Envirgnment
Space - 8 sq. ft./person (52 cu. ft./person) (includea

latrine area)
- I cu. ft.iperson storaqe additional

- optinrual
Humidity - vptimaI
Ventilation - (a) night: 15 cfm/persor from hours 2200 -

0600 (3 cfm fresh air, 12 cfm recirculated air);
(b) &.y: 4C cfin/per-on from hours 0800 - 2200 (8 cfm
fresh air, 32 cfm recirculated air)

Shelter Supplies
Water: - 1 quart/person/day consumed out of 1½ qts./person/

day provided
Food - 814 ories/person/day ý'Nabisco biscuit) conswied

out ol 900 calorias/•erson, day provided
Sanitation - Sanitatiu. Kit III
Medication - items from Medical Y'Uit A
Radiologi-;cal Kit

Bunks - none; slept on floor
Blankets - none
Bible
Recrez'tional niaterials - none other than crayons and

children 's .chool ter.ts
Wa3hing water - none
Coffee - none
Cigarettes - Smokers were pcrmitted to brinrv ore pack of

cigarettea for the shelter stayt
Watches - none (no wny of telling time)
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wafer were found to be adequate in Experimenta! Study I1.

Nine bundrod calori:- were provided in Experimental Study III
in an evaluation of the Nabisco wheat-flour biscuit.

5. The OCD Medical Kit A used in Experimental StudY II
was abbreviated for use in Experimental Study III.

6. Shelterees, as in Experimental Study II, slept on
3/16-inch cardboard pallets, measuring 5' x 2' when
opened, placed on a concrete floor. However, the amount
of cardboard available was reduced 50% in Experimental
Stlidy III, sub&equently covering about 60% of the floor
area.

7. The con-mode chemical Weladyne used in Experimental
Study II was found to be ineffective under the condi-
tions of the study. In Experimental Study III, differ-
ent amounts of Weladyne were tested, ard a test series
of different commode chemicals initiated.

8. Shelterees were not permitted to take in watches or
time pieces.

Experimental Group III was similar to Experimental Group
II in space, temperature, humidity, absence of bunks or blan-
kets, sleeping on a concrete floor on corrugated cardboard
mats 3/16-inch thick, absence of coffee and washing water.
Smokers were permitted to bring in with them one package of
cic-ettes, or 1 3/8 ounces smoking tobacco with pipe, or
five cigars.

Children were permitted to bring in textbooks, paper,
and pencil for study purposes, some of which were anavoidably
used as recreational materials, e.g., L.opinsQn C9usoee. The
shelter manager brought in a box of crayons through a mis-
understanding, sin.re no rtcreational materialb were supposed
to be provided for the study.

Shelterees were permitted one change of underwear and
socks or stockings, and toi'et articles such as toothbrush,
toothpaste, mouthwash, and handbag cosmetics. Items excluded
were wrist watches, clocks, food, candy, sniap, shaving qear,
eating or -coking utensils, and pillows or blankets.
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C. Shelterees

Publicity aid recruitment procedures have been described

in previous quarterly reports,

The subjects who participated in Experimental Study III
were selected by random assignment from a pool of 1,153 ap-
plications which had been stratified by age and sex. The
fifteen males and fifteen females in the experiment ranged
in age from 7 to 66. The mean educational level for the
twenty adults was 11.5 yearr (Table 2).

Four of the shelterees were chosen for particular duties.
The shelter manager was 27 years old and an active duty USNiSC
Lieutenant. One shelteree selected for the stuay was a 24-
year old public health Nurse. Another shelteree who had train-
ing and experience as a Civil Defense Nursing Assistant was ap-
pointed as the secondary nurse. Finally, an advanced doctoral
candidate in clinical psychology acted as a psychological ob-
server.

The adult males included two farmers, a poultry plant
worker, a shoe-cutter, a radio instructor, and an office man-
ager. Most of the women were housewives, although three were
regularly employed. In addition to the registered nurse,
there was also a textile worker and a library clerk. There
were ten children, five boys and five girls, between the ages
of 7 and 15. All of the childrcn were enrolled in school at
the time of the study.

D. Pre- and Post-Shelter Testinr Procedures

Pre- and post-shelter testing for Experimental Study III
consisted of a medical examination, a physical fitness battery,
and psychological evaluation.

1. Medical Examination

Prior to his arrival each shelteree was given a com-
plete medical. examination by his family physician. On
the day of entry cotisulting physicians examined each shel-
-eree for currert infections and possible respiratory
congestiun. Blood and urine analyses were also performed.
On the advice of the staff physicians two subjects were
consequently replaced. The resultant thirty subjects who
entered the shelter were in sound health and free of in-
fectious disease.
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Table 2

Educational and Occupational Characteristics
of Shelterees in Experimental Study III

Shelteree Education
Number Sex Age (years) Occupation

5 F 7 1 Student
7 F 8 2 Student
3 F 10 4 Student
1 F 12 6 Student

31 F 13 6 Student
11 F 24 12 Housewife
17a F 24 13 Nurse
13 F 29 12 Clerk
15 F 31 11 Housewife
19 F 41 14 Housewife
29 F 45 9 Textile Worker
21 F 46 14 Housewife
35 F 48 9 Housewife
23 F J1 7 Housewife
27 F 64 13 Housewife

2 M II 5 Student
6 M 11 2 Student
4 M 13 6 Student
8 M 13 7 Student

36 M 15 7 Student
12 M 27 16+ Student
14 M 27 16 Naval Officer
16 M 34 15 Office Manager
18 M 35 12 Radio Instructor
9 U 38 8 Shoe-cutter

40 M 40 10 Farmer
20 M 42 6 Farmer
26 M 57 8 Chiller Operator
22 M 61 11 Unemployed
30 M 66 8 Retired

aEarly Exit
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2. Physical Fitness Testing

The physical fitness battery for this study was de-
signed to measure not only strength, but also physical
endurance', motor coordination, and depth perception. The
primary measure of strength was the leg lift, which is an
integral part of the Rogers Strength Test.

A modification of the Harvard Step Test was employed
as a measure of endurance. Each subject was required to
step up on a platform at the rate of 25 steps *-er minute
for a maximum of four minutes, or until he was unable to
maintain the cadence. The platform ranged in height from
14 to 20 inches, the height used being determined by the
subject's age and sex.

The Pursuit Rotor and the Stasiometer were used for
measuring visual-motor coordiration. The Pursuit Rotor
consists of a turntable with z. small disc on the periphery.
The object of the task is to -.rack the moving disc with a
stylus. The subject's score is determined by the amount
of time the stylus is in contact with the target.

The Stasiometer is a test of operational steadiness
and eye-hand coordination dwveloped by J. Stanley Gray at
the University of Georgia. The subject attempts to pass
a small metal ring over a spiraled copper tube without
touching the tube. The score is determined by the speed
and accuracy of performance.

A beam-walking task was used to measure b.lance and
gross motor coordination. The instrument used was a modi-
fication of the Springfield Beam--Walking Test, designed
to measure dynamic balance. This characteristic is de-
fined as the postural orientation of the body when the
person is performing a specified motor activity which in-
volves relatively large motions of all the ody which act
to disturb the gross orientation of the person. The beam
was 10 ftet long by 3½ inches wide. The blindfolded sub-
ject was required to walk the length of the beam, turi1
around, and return to the starting position. Tne subject's
score is ;i function of both speed and Occuracy.

Stereopsis or depth perception was im,:asured by the
Keystone Telebinocular, which presents to tho examinee a
series of symbols, such as a star, a square, a cross, a
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heart, and a ball. In each row the subject is required to
designate the symbol that stands forth from the others.
The score is the number of correct responses.

3. Psychological Testing

Psychological evaluation included measures of intel-
lectual ability and of personality. The California Short-
Form Test of Mental Maturity was used for appraising men-
tal capacity. The Minnesota Multiphasic Personality In-
ventory, administered in previous studies, was again uti-
lized.

4. Pre-Shelter Questionnaire

A Shelter Entrance Questionnaire wpq given prior to
shelter entry to determine general information on antici-
pations of shelter experience, as well as preparedness
for a nuclear emergency.

E. Behavioral and Environmental Measures

1. Observers and Observational Forms

Continuous 24-hour observation was maintained by 2-
man observer teams on 6-hour watches. One observer moni-
tored the instrumentation, while the other kept a con-
tinuous log on the following activities: (a) Number of
shelterees sitting, lying, standing, sleeping, exercising,
eating, recrezting, training, talking, or quiet; (b) Shel-
terees emerging as dominant figures or withdrawing as re-
cessive figures; (c) Group activities sucli as lectures,
training, etc.; and (d) Use of equipment in the shelter,
e.g., caidboard mats, cups, medical kit items, water and
food dispensing, etc. 4

2. Eavironmental Measures

Environmental measures included temperature changes,
humidity variations, general activity levels, noise levels,
and lighting variations.

3. Commode Chemical Tests

A series of commode chemical tests was initiated in
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this study. The first tests involved various combinations
of Weladyne and water. Other tests were to include the
use of various combinations of sodium nitrate, boric acid,
sodium perborate, mineral oil, and cupric sulphate.

F. In-Shelter Program

1. Shelter Manager Training

All members of the research staff concerned reached
firm agreement upon the individual selected to be the
shelter manager. Prior to the study, the shelter manager
completed forms and tests relating to background experi-
ence, personality, intelligence and possible adaptability
to shelter life and leadership. He was a U.S. Naval Of-
ficer (Lt. jg) attached as instructor to the U.S. Naval
Supply Corps School, Athens, Georgia. He had recently
served a year with research teams in the Antarctic and
was in excellent physical condition from training for
amateur wrestling competition. His chief qualification
was perhaps his interest in shelter research and his af-
filiation with this endeavor.

The week prior to entry the shelter manager was fa-
miliarized with many aspects of shelter living and the
meager supplies that would be available. He was informed
of the results of the previous studies, given many hypo-
thetical situations to examine, and problems that he might
ha',e to solve.

The candidate was supplied with a quantity of formal
and informal literature that he could use in preparing a
series of lectures or training sessions for use in the
shelter, and also a list of titles for *, guide'line in
presenting this material.

The shelter manager received ten hours of formal
training at the Psychological Laboratories. As described
in previous quarterly reports, training was centered on
orientation to the experimental situ-,tion. The impor-
tance of containment ot the maximal number of relter in-
habitants was stressed. _

2. Activity Program
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With few exceptions the shelter program was vcry
similar to that of Experimental Study II. The shelter
manager was informed of the findings of previous occu-
pancy groups. He was reauested to make a strong effort
to keep the shelterees occupied, with emphasis placed up-
on applying his own and others' ingenuity. Discussions
were held with reference to types of activities and times
for which these activities would perhaps be most appro-
priate. The intent was to gain genuine interest and co-
operation of as many shelterees as possible under the
circumstances.

As in previous studies, a pre-structured, rigid
schedule was avoided to attain maximum flexibility. The
shelter program was thus to a great extent an emergent
variable dependent upon social interplay between the
shelter manager and the shelteree group.

The shelter manager was a more authoritarian person-
ality than previous shelter managers and had a broad mili-
tary leadership background. It was therefore anticipated
that the resultant shelter program would be more struc-
tured and rigid than any previous study. This expectation
was later confirmed.

The shelter manager upon entry immediately began or-
ganizing and controlling his environment. A "shepherd -
flock" relationship developed and continued throughout the
experiment. Through prayer, religious services, lectures,
discussion, and individual contact, the shelter manager
elicited maximal shelteree cooperation. The shelter ex-
F~rience was presented to them as a test of spiritual,
physical, patriotic, and creative endurance. To this
challenge, the group responded well and admirably.

G. Schedule of Events

Arriving at the Psychological Laboratories at 8:30 AM on
27 April, the sholterees were received by staff members and
oriented on the day's proceedings. Medical examinations were
followed by physical fitness and psycholoqical testing. Later
in the day the group was addressed by the Project Director on
the national significance of the study. At 4:30 PM the shel-
terees entered thc :;helter.

Post-shelter testijig followed a similar schedule of events.
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III. Pesults

A. In-Shelter Test Results

1. Experimental Variables

Water consumption averaged 1 qt./person/day and food C
consumption averaged 814 cal./person/day (Table 1). Five
commodes were sealed off during the study. 7

Only two shelterees defected during the two weeks
(see Results, A. 3). tdluation of supplies is presented
under Results, A. 9.

2. Shelter Events

a. A Typical Shelter Day

No unnecessary mov•,,ent or talking were to com-
mence until the signal for awakening was given by the
shelter manager. His zignal was the brightening of
the room by the light switches. This generally oc-
cured between 7 and 8 AM.

After typical jokes, complaints, stretching,
coughing, teeth brushing,etc., by the group the shel-
ter manager would address them briefly upon what to
expect in the way of discomforts, give reassurance,
outiine some of the day's events, and mention some
of the duties and responsibilities as well as the
"happy" events that everyone might anticipate. It
was noted that direction, although usually brief, was
given every two hours or so throuighout the day. This
assumption of an imaginary pedestal by the shelter
manager for a variety of purposes became a habitual
act with automatic responsive attentiveness by the
group. The shelter manager, in other words, became
a huxrmAn bulletin board, a newsparer, a forecaster, a
religious leader, etc.

The completion of diaries was followed by break-
fast. Two women distributed biscuits and recorded the
number received by each shelteree. The water was si-
phoned from the water drum into an empty bi!cuit con-
tainer. A drinking cup was used as a ladle and each
shelteree helped himself and made a notation upon the
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consumption record for each cupful of water.

After breakfast a "schoolroom" was set up for
the children with biscuit cartons as desks. Several
of the women seemed to enjoy their role as teachers
in assisting the childlren with their study. Mean-
while, the men would gather in another part of the
room to converse or 'debate varinus topics of interest.
The shelter manager occasionally would read to the
men from the Bible or from a geography textbook.

A formal training session involving some aspect
of civil defense or radiological warfare would follow
later in the morning.

As the length of stay progressed, more shelterees
displayed decreasing energy and the post-lunch rest
period became a w'elcome relief and brief escape. Lights
were dimmed and quiet was maintained for one or two
hours.

Exercise periods were never strenuous except for
thtý few young people who held contests for push-upn
and gymnastics. The exercises were simple and easy
to perform for everyone. Their main objectives were
to relieve muscular tension and substitute! for lack
of normal work and play activity. All shelterees, in-
cluding the elderly, took part in the exercises.

A favorite game was of a hand-clapping, number-
calling nature caiiing for continual attention on
the part of each participant. At times as many as
fourteen shelterees engaged in this game.

Other absorbing activitiej included round-robin
statements by individuals upon various topics such as
personal history, first actions upon leaving the shel-
ter, future plans, etc. Activities such as theso were
usually very time consuming since ea-h person would
spend at least several minutes talking to the group
about his own affairs. The leader in nearly all ac-
tivities of this variety was the maniager.

Another method of activating various groups in
the Sht, lter was the preparation stage uf 3ome unusual
evjit. Various groups would be called upDn to pre-
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sent some aspect of a show, circus, banquet, or cere-
mony. Often more time was devoted to preparation than
to the event itself. Having invested the time and ef-
fort for preparation, all were obligated to be a good
audience or suffer group rejection.

An example of such preparation was the religious
service. A children's choir and an adult choir with
separate leaders for each and separate rehearsals oc-
cupied about half of the shelter population. A spe-
cial committee organized the service and hand-printed
programs with wording for hymns. The speakers took
great pains in preparing appropriate and convincing
sermons with corollary Bible readings. Others helped
to "create" the church setting with stage props of
water barrels and biscuit containers for pulpit and
pews while others decorated the background wall with
symbols and green plants. When the time for the non-
denominational service came, all participated whole-
heartedly.

Dinner at 5 or 6 PM was followed by heightened
conversation of various sub-groups, active play by
children, and occasional singing. At times the shel-
ter manager or some other shelteree would gaive a talk
on some adventure. Other shelterees wo'ld perform by
story-telling or elaboration of some hobby or partic-
ular interest.

Later in the evening the shelter manager would
recap the day's events, compliment the group and in-
dividuals on their cooperative behavior, and attempt
to forecast what physical and psychological reactions
may be expected to occur. The shelter manager or
some designated ine",idual would then lead the group
in prayer, remindir,, the group of God's presence in
the shelter and his support of each individual in the
shelter. The lights would then be dimned and one
sht-( ru, would read from &pJnj•Q 1r2c for approxi-
mately a half hour. The shelter became very quiet and
by 11 PM nearly every person was sleeping.

b. General Schedule of Daily Activities

The following general schedule of daily activi-
ties was followed by the SM:
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8:00 AM 12:00 Noon

Ligh•s on
Prepar.•atPn for the day (shelter and personal)
Food and water distribution
Diary completion (9:00 AM)
Exercise
Traini.ig session (30 min.)
Other activities: planning sessions, -ommittee

meetings, announcements, morale-bui lding
sessions, group gripa sessions, group gamnes,
•'• tudy

12:00 Noon - 4:00 PM

I-.-od and water distribution
Quiet games
Study (adjust lights to suit segmented activity

needs)
Rest
Tnformal activity

4:00 PM - 8:00 PM

Food and water distribution
Exercise
Training session (30 min.)
Special recreational activities

8:00 P4 - 12 Midniqht

Food and water di.str bution
Vespers, group discussion
Singing
Diary completion (9:00 PM)
Shelter clean-up and preparation for sleep
Lights off

Special Sunday Activity Schedule

Generally follow week-day schedule, particularly with
regard to food and water distribution, diary comple-
tion. Allow for some departure from regular weekly
routine by substituting group discussion or the like
for training sessions. Provide group worship service
either in AM or PM, depending upon group alertness.
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Encourage group interaction on an informal basis.

c& General Outline of Traininj To,-ics

A general outline of training sessions is given
in Table 3.

d. Day by Day Summary

The following daily account is based on observer
data and diary data.

Sat. 27 Apri.

As the day's testing reached completion, indi-
viduals began shelter entrance and at 1630 the shel-
ter was locked. The sheiter manager (SM) assumed
immediate command and there was no doubt that he had
done so. Throughout the study he maintained tight
control, tempered with individual contact and under.-
standing. The discipline exercised contributed
greatly to the morale of the group and the success
of the study.

The early part of the evening was spent by the
SM instructing the group in the use of shelter equip-
ment and supplies. The group listened attentively
and followed directions. biscuits and water were dis-
pensed at 1730. Shelteree #6 (10-year old boy) began
to bother the other boys and girls, hitting or push-
ing them. He also aiked many questions of the adults
and appeared to be irritating the group as a whole
with demands for attention.

Difficulty in maintaining siphon action on the
water drum hose led to oral suction, a policy that
was followed throughout the study despite outsido re-
quests that the prescribed procedure be followed.

Shelterees made a deck of cards. Crayons that
SM had taken in with him were passed out to the chil-
dren, who drew pictures on walls of the shelter. Sev-
eral snapshots were taken by #12, the psychology stu-
dent participating in the experiment, as prearranged.
Diaries were written at 20.0, after which the card-
board mats were distributed !ur sleeping purposes.
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Table 3

General Outline of Training Topics
Experimental Study III

Day* Topic

Sat. 27 Apr. Orientation to Shelter Organization and
Supplies (on entry)

Initial Adjustment Problems to Shelter Living

Sun. 28 Apr. Nuclear Warfare
Church Service

Mon. 29 Apr. Communications and Warning Systems
Blast, Radiation, and Fallout (Part I)

Tues. 30 Apr. Blast, Radiation, and Fallout (Parts II and III)

Wed. I May Shelter Types and Structures (Parts I and II)

Thurs. 2 May Shelter Survival Needs
Shelter Organization

1:i. 3 May Sanitation. Physical Hygiene, First Aid
(Parts I and II)

Sat. 4 May Social and Psychological Problems of Survival
(Parts I anJ II)

Sun. 5 May No trairing session

Mon. 6 May Post-Shelter Rehabilitation (Parts I and II)

Tues. 7 May Rural Civil Defense (Parts I and II)

Wed. 8 May International Preparedness for war (Parts I
and II)

Thurs. 9 May Civilian Participation in Civil Defense

(Parts I and II)

*Treining session to be held twice daily
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The SM ended the day with an impressive prayer serv-
Ie la ting several minutes, in whicb he spoke per-
sonally to God, asking His blessing on the group and
hc.!p for enduring the shelter stay. Religious activ-
ities were a major part of the daily an well an the
Sunday program., with grace before each meal and a
vesper service before retiring in the evening.

The SM organized the shelterees into a sexually
segregated group and assigned sleeping spaces. Lights
were dimmed at 2106 and the SM announced there would
be a 5-minute period for final conversation, after
which silence was to be maintained until he gave the
signal to arise in the morning. This decision was
accepted by the group without question and maintained
throughout the study.

Sun. 28 April

Shelterees arose at 0645 (observer time; shel-
terees had no time pieces), filled out morning diaries
and breakfasted at 0800. Games from 0800-0900 were
followed by a SM lecture on nuclear warfare. After
lunch the lights were dimmed for an hour's rest period.
In the afternoon the shelterees held an impressive
church service, with Scriptural readings and hymns.
Biscuit boxes served as an altar. A cross and ferns
were sketched on the wall to simulate a church set-
ting.

At 1530 the SM gave a lecture on nuclear weapons.
Diaries were completed at 1710 and it was obvious the
shelterees had misjudged the time. Their evening time
estimate later indicated they were three hours ahead
of actual time. After a clean-up session, the group
retired at 2020.

Diary data indicated general body aches from the
previous night's sleep, and headache compLaints. Many
shelterees wrote that the churci service seemed to
unite hem in a closer bond than heretofore.

Shelteree #6 (10-year old boy) pestered the other
children during the day. Two bhelterees, 035 (401-year
old woman) and #13 (29-year old winan), appeared list-
less and withdrawn. The nurse applied a damp bandage
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to #35's forehead, and conversation indicated nausea
reactions throughout the day. Shelterees #12 (27-
year old man), 411 (23-year old woman), and #17 (24-
year old nurse), emergod as leaders in recreational
activities.

At one point during the day the SM attempted to
rig a "clock" by measuring in seconds Che drip of
water from a hole in a water cup. This metlhod proved
unsatisfactory, however, and was abandoned.

A new method of water dispensing wae initiated.
The SM filled an empty biscuit can with water and
shelterees scooped out their rations.

Mon. 29 April

At 0330 most shelterees awoke, thinking it was
later than it was. SM told them to sleep for another
hour, and everyone slept until 0700. Since the group
was still several hours off actual time in their e3ti-
mates, the correct time was sent in by note at 0745.
This procedure was agreed upon previously in the ex-
perimental design for time perception evaluation.

Breakfast was followed by exercise and the ad-
ministration of the Prelinger Self-Concept Test (a
personality test). At 0935 a school session was held
for the children, after which the group played cards
and other games. A SM lecture at 1411 on fallout ra-
diation wa6 followed by the usual rest period. Later
in the afteznoon the group played charades, "I've Got
a Secret," and conducted a talent show, led by #11
(23--year old woman) and #31 (12-year old girl).

(First Sheltoree #17 (24-year old nurse) was ill niot
(lefec- of the day, and after a telephone conference with the
tion SM, it was decided to release her from the shelter.
!.9,'O) The post-shelter interview indicated a possible preg-

nancy, later verified (see Defections). The SM yave
a pop talk to the group aftor #17'n exit. Shelteree
#29 (45-year old practical nurse) to 1 'ý over the nurs-
ing duties.

At 1940 the SM sealed off the first commode.
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A group sing at 2140 was led by #12 (psychology
graduate student) and #21 (46-year old woman). At
2215 shelteree #12 reaC parts of Rohinson Crusoe to
the group, from one of the children's school books.
At 2305 the shelterees retired.

Tues. 30 arij

Rising at 0645, the shelterees breakfasted and SM
initiated the day's activities. The usual routine of
lectures, exercise, games, rest after lunch, clean-up,
diaries, and evening prayer was implemented. A free-
drawing test was administered by #12 (psychology grad-
uate student), and the group planned a "May Day" cele-
bration for the next day. A square dance in the after-
noon was well received.

Salt was used in the biscuits to neutralize the
sweet taste, according to the diaries. Headaches and
nausea continued.

An "occupied - vacancy" sign w- q -i.ade for the la-
trine door.

Shelterees retired at 2215.

Wed. 1 Mav

Shelterees arose at 0700. The day's activities
included a lecture on Civil Defense Communications by
#18 (back-up SM, 35-year old man), a limbo contest,
human pyramid building, autobiographical narratives,
and a "May Day" celebration. Shelteree #31 (12-year
old girl) was selected "Queen of the Shelter," and
she in turn chose the SM for "King." Shelteree #11
(23-year old woman) organized the May Day festivities.

The SM had ued a single water liner to the con-
verted water drum commode, and the second liner was
used at one time as covering for sleep, and then later
cut into strips for the May Pole dance.

Zýiaries indicated growing awareness of body odor.
Shc!ter.e #6 (10-year old boy) was reported by several
<,i the qroup as being very homLsick.

The group retired at 2140.
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ThW.4 2 Ma

Shelterees did not arise until 0830. Exercise,
clean-up, and school session for children n:zupied
most of the morning. A noon lecture on Georgia his-
tory by #16 (34-year old mars) was apathetically re-
ceived. Games s ich as "air, fire, earthi, and water,"'
"hot potato," and a group sing led by #11 and #19
(41-year old woman) were afternoon events. Shelteree

(Second #6 withdrew from group activities throughout the day.
defec- He requested to be removed and at 1500 was released
tion from the shelter. Diaries indicated he had antago-
1500) nized most of the shelterees and they did not sympa-

thize with his homesickness.

The prominent event of the day was a "Womanless
Wedding" at 1800. The SM was the bride and #18 the
groom. Other participants were #26, the bride's
mother, #9, the flower girl, #12, the preacher, #8,
the rejected suitor, #4, the maid of honor, #16,
father of the bride, and #2, the best man. It was
a "shotgun" wedding tableau.

An evening lecture at 2010 oz, family fallout
shelter preparation by the SM was followed at 2145
by a Robinson Crusoe reading on the part of #15 (30-
year old woman). The group retired at 2240.

The second chemical commode was sealed off at
1000. Diaries indicated that both first and second
commodes smelled bad. Water dispensing by "dipping"
into the biscuit can was continued. Checkerboards
were drawn on the cardboard mats for recreational
use.

Fr. 3 Ma,

In the early morning, 0615, the SM requested via
shelter telephone that room temperature be lowered.
At 0830 shelterees arose. A urine collection was made
at 1010: the written instructions were read avidly
and passed around by the group, apparently a substi-
tute for tho need for news from the outside world. A
school sessior. for the children from 1100 - 1200 was
followed by a SM lecture on blast ai,ý fallout pro-
tection. This lecture, as well as previous ones, was
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favorably received. An afternoon discussion of rural
Civil Defense problems, led by #26 (57-year old man)
evoked much interest. Other afternoon events included
a sentence-completion test and a talent show. The
evening's highlight waa a circus, including a two-
headed lady, a bearded lady and clowns, ingeniously
contrived. The group appeared to be in high spirits
when they retired at 2i45.

SatL~

After aw&.ing at 0800, shelterees breakfasted,
cleaned up, and began thd day's activities. A radio-
activity lecture and first-aid talk were given at 1100
by the SM and #18. In the afternoon a two-hour bingo
game was played, using cards made from the cardboard
mats. Tobacco supplies began to be depleted. Other
complaints ,entered on odor, constipation, and first
bowel movements by many shelterees since entry. De-
pression set in during the day, and seemed to reach
the lowest point during the study a% this time.

The group retired at 2100.

Shelterees arose at 0907. The usual morning
routine was followed, the lecture given on Civil De-
fense research. Close-order drill was used by S14
for the afternoon exercise. A sponge bath with hand-
kerchiefs was welcomed by the group. Plans f.)r church
service were delayed and the service was not conducted
until 2050. The SM seemed to reach his lowest effi-
ciency level on this day. The general group depies-
sion appeared to be lifting. A group sing at 2100 was
followed by bedtime at 2250.

The third comimnce was sealed oaL at 1615.

11:t, 6 ,-Lay

Shelterees arose late at 0945. The day's activi-
ties included a schoo) session, lectures on radiation
and fallout shelters, and games such as cards, Twenty
Questions, Kitty Cat, Rhythm, Hokcy Pokey, arid story
telling.
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Shelteree #18 complained of swollen gums but
wished to endure the study. The SM telephnned the
watch at 1750 and requested a physical cht k on #18.
It was agree. that a physician should see him the
next morning. The SM also requested additional drink--
ing cups to replace those damaged, but this request
was refused.

The group retired at 2137.

Early in the morning, 0355, SM telephoned watch
to complain of coldt room temperature was raised ac-
cordingly. At 0805 the group awakened. nle consult-
ing physician examined #18 at 0905 and judged the gunt
condition not to be of a serious nature. Shelter,.e
#18 elected to return to the shelter rather than leave.

Lectures during the day centered on shelter stock-
ing and the psychological aspects of nuclear vlar.

The group appeared to be apathetic and depressed
most of the day. Diaries indicated they were looking
forward to release on Friday.

At 2100 the SM sealed off the fourth commode.

Wed.- 8 max

At 0852 shelterees awakened. The Prelinger Self-
Concept Test was administered in the morning., An af-
ternoon lecture on first-aid war given by #29 and #15.
The high point of the day was an elaborate "divorce
trial." a follow-up on the "wedding" held the previous

weeo. The trial, l&i"ting an hour, involved plantiff
and defendant, clerk of court, sheriff, attorneys,
and witnesses. The affair was enjoyed by all.

Group spirits seemed to follow a pattern of de-
pression on first ariuing in the morning, th"en qradu-
Ally alleviating to good hurnor at the end of the day.

The sheiteatoe rv•tre? , 2200, after a session
of readin'; n neven a perinr of soft
group singing, and an evening prayer.
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=1rs a -2agy

The day began at 0715. A urine collection was
taken at 0940, At 1015 the Post-Shelter Questionnaire
was aiministerad, ane in the afternoon a Sentence Com-
pletion Tert. An evening lecture at 1930 centered on
post-shelter rchabilitation.

The significant event of the day was a Farewell
Banquet held at 1640. There were songs, testimonials,
and party decorations. Plastic water drum liners
served as tablecloths. Plartmats were made from card-
board, and each setting was ornamented with paper
flowers. Spirits were high, with mixed emotions. A
few shelterees cried as Auld Lang Syne was sung.
Others exchanged home addresses and made plans for
reunion. All felt proud of their shelter endurance
and completion of the study. Some of the diaries ex-
pressed gratitude at the opportunity of participating
in the experiment.

At 2015 the group settled down for the right.

In early morning, 0255, the SM's request for
temperature to be raised was granted. The group awoke
at 0600. After breakfast, the shelter was cleaned up
and shelterees prepared to leave. After instructions
by the P:roject Director over the intercom, the group
exited a't 0835, and beiar. the day's post-shelter test-
ing.

3. Defections

The study was highly successful in that only two oqt
of thirty shelterees defected. The first. shelteree *17,
the 24-year old nurse, exited at 1900 on Monday, 29 April,
because of continuous nausea. The post-shelter interview
and medical examination indicatod a pregrAny which ;he
hAd succ*ssfully Conct^hd froM both h4r huband and nr-
sonal physicinn. Sho thought ohc- wuld b% ablo to -
patu in the st"dy withc•ut ridhap, And wna very add~n4
and apoloe.tic over dudection.

Tho sccond d~fection. sh.;tero- 416. a 1(-yaar "
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boy, occurred at 1500 on Thursday, 2 May. The primary
reason, ascertained from observer reports and diaries of
other &helterees, was inabili:t.y to adjust socially to
other shelterees and the shelter conditions.

4. in-Shelter Medical History

An abbreviated medical kit was used in Experimental
Study III, composed of reduced quantities of items con-
tained in OCD Medical Kit A. Rationale for the items in-
cluded was based upon the fact that these were the items
used in Experimental Group II. Phenobarbital was the
only excluded medication that was used in the previous
two-week study.

Complaints were recorded, diagnosed, and treated by
the registered nurse and after her exit by a back-up
practical nurse (#29). Complaints were generally of a
simple nature and easily handled with aspirin, bicarbon-
ate, or salt. 9

Medical complaints and treatment were recorded on a
standard fcim and passed out daily with diary forms.
IncideaLe of complaints decreased from a total of twenty
on the first day to five on the last day. Headaches com-
prised tho chief source of complaints, with nausea and
colds accounting for most cof the remainder. The number
of individuals complaining decreased from a total of thir-
teen on te.ý• irsfs day to four on the last day. The ma-
f;ority of mayduas m,:,e few or no complaints through-
out the occipancy.

The only case for a possible withdrawal due to med4 .-
cal reasons othel- than the two early exit sh,:,tei~ees was
ahalteree 0198 (35-year old man). On ¶oiednesday evening,
6 May, the shelter manager called out to report that this
man, suffering from. swollen gums, waa very concerned about
his condition. However, he did not wish to leav, if his
condition was not eui ýus. It wAs then arranged2 to have
the consulti ng phys arn examine his gumrs thj following
morninm i:Th the stipulation that the shelterec- be al-
lowed t . retuln to the shelter if his conditon was ju44ger

The b e# teh

Thei physi.cia-n exarI~ned *13 at approximately 0900 the
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following morning and diagnosed the' swollen gums as "a

small area of simple gingivitis." It was recommended

that the subject return to the shelter if desired with

instructions to report any increase in symptoms or new

symptoms. The shelteree was obviously relieved, and re-

turned to the shelter with no further complaints during

the remainder of his stay.

5. Shelteree Reactions

Attitudes and reactions of shelterees were evaluated

several ways: (1) a Shelter Entrance Questionnaire ccia-

pleted prior to entrance, (2) an unstructured shelter
diary sheet filled out twice daily, and (3) a Post-Shelter
Questionnaire administered the day prior to shelter exit.

a. Shelter Entran. Questionnaire

As in previous cxyerimental studies, participants

in Experimental Study III completed a Shelter Entrance

Questionnaire designcd to elicit their reasons for tak-
ing part in the research, their preparedness for emer- IC
gency survival, the source and content of their knowl-

?:ie about the research, their prior acquaintance with

other sheiterees in the study, and their aaticipations

of stress to be incurred by the confinement experience.

Primaiy motivation for participation cencered on

concern to enhance knowledge of survival, and a desire

to assist the national defense effort. Preparedness,

however, was lacking, e.g., seventy per cent of the

group did not know thr. whereabouts of the nearest pub-

lic fallout shelter.

Factors anticipated to be stressful oy at *,east

half the group were sleep conditions and bathing fa-

cilities.

b. She::lter Diaries

iv ; in Experimental Stidy II, the number of com-

pi:.ints mentioned in tliz diaries tapered off as con-

finement continued Pos!7v..ble explanaaions are adap-

tat~ion to stress and the f .eliv'g that rnce a complaint

was mentioned, repetit•on was _nnecessary.
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Diary complaint factors were more precisely de-
lineated on the Post-Shelter Questionnaire, discussed
in section Ill. A, 5. d. of this report.

c. Shelter minager Report

The folliwinc, account was written by the Si1 ap-
proximately one wtek following exit from the shelter:

"Knowledige of the implementation of and value
received from properly administered discipline was
of e treme Lmportance to me in the management of af-
fairs in the shelter. Strict military discipline is
not good with a civilian group. However, if there is
a choice to be made between strict discipline and lit-
tle or no discipline, one should tend toward the ad-
ministration of strict discipline. One can always
slack off, but to tighten up on discipline once it
has been lax is next to impossible.

Very little of *ny training as SM was of a formal
nature. In fact, about the only phase ti-t could be
considered formal was my insti.uccion in the use of the
equipment in the shelter, methods for reporting infor-
mation, filling out diaries, etc. However, I did spend
about a total of eight hours in con-,ersaticn with vari-
ous members of the staff. and it was during these talks
that I was able to pick up fragmcnts of information,
much of which proved to be invaluable to me as the SM.
The following is a listing of the various bits of in-
formation that were of real significance.

1. �ae: Finding space for tll to sleep will be a
problem, and in the past studies various sleeping ar-
rangements had been tried. The best sleeping arrange-
ment when individuals ot botn sexes are in the same
room is to have the men sleep in one section and wonren
in the other with the ycin.43 people interspersed in the
available space.

2. Variations in temperature: When sleeping, ,a tem-
perature that is comfortable for one pezson will nct
necessarily be a comfortable temperature fer another.
During the stay in the shelter, this was a constant
problem and one which I feel we wert only partially
successful in solving. Flowevfr, knowing that this
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would be a problem, I was constantly aware that we
must make every attempt to equate these variances in
sensitivity. At the conclusion of the shelter stay
it was the consensus of cpinion that if blankets had
been available, a good deal of this problem would
have been solved. I also feel that wheneve- feasible,
the Ss should wear as much heavy clothing as possible.
It is very easy to shed clothing when it gets too warm,
but it is impossible to wear more if you do not have
any with y)u. Some of the women, I feel, were very
much undeidressed in that they did not have a sweater
or some other similar article of heavy clothing.

3, Odors: After awhile one's own bod- odor will be-
come quite apparent and some people will become overly
concerned about this. Realizing that this situation
would eventually occur, I was prepared to inform the
group that this should cause no one any real concern.

4. Constipation: Since the Ss will be on a bland,
low calorie diet, the need to defecate will be greatly
reduced. The knowledge that this situation would oc-
cur and that there was no real cause for alarm if
bowel habits were temporarily halted or reduced, helped
me to allay the fears of many who were at first con-
cerned.

5. Cardboard Sheets: In the past the Ss used these
as floormats, drew checker boards on them, and some
even had tried to use them as covers.

6. Drinkinq Water: The dispensing of water had
proved to be a problem to the past groups; at least
it was a problem 1f dispensed according to the pre-
scribed methods. We, too, found that dispensing the
water as prescribed was a problem, but we were able
to come up with a solution very quickly because I had
thought about what I would do if our group also had
trouble.

7. Lectures: For the most part the Ss were inter-
ested, The length of the lectures could be somewhat
longer than under normal conditions. This fact I
found to be true and I was therefore able to present
almost all the material planned for the lectures to
the group. The lectures also kept the Ss thinking
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about things other than themselves.

8. Critical Periods in Shelter Adjustment: The sec-
ond, fourt-h, seventh and tenth days were the critical
ones. Sone of the things which would bother persons
at one time would, as time progressed, bother them
less, and. a new irritant would take its place. I did
not know exactly what to expect concerning this matter,
but I was at least aware that I should be looking for
various signs, which if not corrected might have a
detrimental affect on group morale. What the SM does
and says has great influence on the Ss. I was ever
cognizant that I must be very careful not to make ad-
verse comments on anything that might be an irritant
factor, for by doin9 so would only tend to intensify
the bfctor. As an example of this, the very first day
I was having real difficulty in getting any of the Ss
tc drink the water. Many disliked the taste of the
iodine; in fact, some refused to drink any, and many
of those who drank felt nauseated. I felt at this
time there were many who could not taste very much
iodine in the water, but if some noticed it, they
could not be the ones in the group to say that they
did not notice anything. I decided that when we opened
the second container of water that I,along with a cou-
ple of picked persons, was going to be the first to
sample the new water. Although to me personally it
did not taste any different, T mzade sure that all knw
I considered this new water to taste far superior to
that of the previous container, and I asked those whom
I had picked if they did not also feel the same. As I
expected, they too noticed a great difference in taste.
It was not long thereafter that everyone wanted to sam-
ple the new water. It did taste good and from then on
I had no real problem in getting the poo-,.c ?u drink it.

9. Daily Routine: Some type of routine should be es-
tablished. Although I did not formulate a definite
plan for a daily routine before I entered the shelter,
I was aware that a planned routine was necessary, and
orme of the things that I took with me into the shelter
was a sheet with a suggested timed routine. I found
that using this routine as a guideline helped me to
formulate a schedule which was for the most part flex-
ible and responsivc to the moods of the Ss.
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10. Ssuatter's Rights: Prior to entry I was told
that it would not take long before some of the Ss
would establish themselves in a particular spot and
beware to the person who violated his space. It was
also pointed out that some persons, once they find
their place, rarely move from that spot. Knowing
that this was going to take place and that it was
best to keep the people active, we were able to fab-
ricate a plan that accomplished this without the in-
dividual knowing that he was being moved. Playing
games and shifting furniture will accomplish this ob-
jective.

The Shelter Manager should be alert and respon-
sive to the needs of th-icý Ss and therefore should alter
the schedule whenever it will serve the best interests
of the entire group. The SM must be the boss with re-
spect to changes in the daily routine; he will not be
able to please everybody all the time. Keep the group
active, make them move about, keep them thinking, but
riot about themselves. Plan some special events well
in advance so that the group will have things to look
forward to.

It might be well, to note that during this shelter
study no time pieces were used. In our present day
society many of our actions seem to be geared to the
c1ck, and when the clock falls or i3 net ccrrect, we
often experience difficulty in making the adjustment.
When I first learned that we would not be taking any
watches into the shelter I was somewhat worried. How
could I schedule the various activities? Would the
whoal shelter program turn into chao-? Contrary to
->y initial beliefs, I feel thit atter spending two
weeks in the shelter without the knowledge of the
exact time, I was better off for having lone so. By
not knowing the exact time I tried to gage how long
we should spend on a specific activity by studying
the group, and thus I feel I was more acutely cogni-
zant of how they felt. I also found that the human
biological system will set its own time signals, which
for the most part have been geared to the pattern of
living that the individual established prior to enter-
ing the shelteL. I feel that many persons were better
off for not knowing the time. When one does not watch
the clock, time usually pa;ises much more rapIdly--this
is an importai1t aspect it. bholter living."
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d. Post-Shelter Questionnaire

The afternoon of the day prior to exit from the
shelter, the twenty-eight remaining shelterees com-
pleted a Pr ;1 ýS:lter Questionnaire designed to deter-
mine and evaluate various discomfort incurred by con-
finement, to assay general adaptation to and tojerance
for shelter living, to elicit sociometric choices along
several dimensions, and to ascertain shelteree reactions
to shelter sup?1ies and procedures. This form was also
filled out by the ten-year old male (#6) who exited on
the fifth day of confinement; hence analysis focuses
on data provided by twenty-nine of the original thirty-
person group. The earliest defector, the shelter nurse
(#17), did not complete the form due to the relatively
brief time she endured confinement.

Discomfort factors mentioned by at least one-half
Jf the •helterees are listed in Table 4, in terms Df
number of shelterees ccoiulaining, and also in terms of
relative near ranking. Chief complaints were lack of
bathing facilities, sleep conditions, odors, chemical
tcil.t, and uncomfortable temperature. Food was next
on the list, and although mentioned by less than half
the group, or twelve shelterees, was ranked first by
th ern,

The complaint factors in Experimental Group III
clo.tely approximated those of Experimental Study II.
However, tolerance of confinercment appeared to be
stronger in Experimental Otuey III. In contrast to
Experiment.-J Group 11's tolerance estimate of 11.4
days further confinemnent, the shelterees of Experi-
mtental Study III estimate their tolerance of con-
tinued coefinf-w'nt to be 20.9 days beyond the two
weeks -it-eady upent in the shelter. The mean male
estimate was 3.1 addiLional days, the female mean
estimate wns 7.9 additional days, and the childien
(aged 7-12) e timated 16.1) days.

Shelterees Irt Experi.-iental Study ITI appeared
to achiovu a relatively better adjutrtment than those
of earlier studies. Tht morale agrid cohesiveness of
the group, undur the capable leadership of the SM,
was noteworthy.



r-n 0r-0 30.

Q) I

(n~

En C .)-In IC

144

c >
cx: U)

C) Q)
"-41

H -'q 41

0) 4 r-4

H.~- *.- U)

A-I C))41 4

0 r. 0)
Ei 2-I --4 1-4 C)

440 41 - 41 0 IQ

r= 41 10 (a 4 -(

Uz 4-4 00
0 U 4-4

04 E- U)
C) C 4 E~ 0 U4

04 U4 0) 0

OX - ~~'

'fa* (D '- LU D

E-4 al -) -4 -4

-~4 0)
4.))

04 N M

'0 44

0

*.-4-4

U 0

U) -4 0
.9..44 4.4
r. 00

41 0 -

toJ 4'
S0 $4

04. -H s- C
Ad. 4.1 " 4 0 .
u 0)0 w. 0



31.

e. Sociometric Analysis

The two shelterees selected as the most desir-

able future shelter companions were 414 (the SM) and

#11 (23-year o'd female). The two individuals re-

jected as undesirable future shelter companicns were

#6 (the 10-year old boy who defected) and #22 (61-

year old man). When asked to choose two in.Aviduals

that might make a good future SM, the group selected

shelteree #18 (35-year old man) and #16 (34-year old

man)..

f. Time Perception

Prior to shelter entry, all pocket and wrist
watches were taken from the shelterees. There was
consequently no mechanical means of recording the
passage of time. Furthermore, environmental cues
such as night and day were removed by shelter con-
finement conditions.

Time judgments were made by each shelteree on
morning and evening diary forms. The shelter manager
pressed a buzzer in the morning at approximately 0900
and in the evening at approximately 2100. Each shel-
teree then wrote his time judgment on the diary form.
On bearing the buzzer signal, the outside staff ob-
serverA recorded the actual time. For administrative
purposes it was decided to send in tL-b correct time
if the mean time estimate deviated + three hours from
actual time. Only the shelter manager was informed
of this procedure.

On two occasions during the occupancy the shol-
terees did receive feedback concerning actual time.
On the second morning the correct time was sent to
the shelter manager, since the three hour limit had
been exceeded. Seven days later one shelterec hFt
the shelter for ten minutes to be examined by the
consulting physician.

The daily morning and evening mean deviations
ar" presented in Figurm 1. 1, e ghetcrees Tnhresti-
mated morning time with a mean deviation of .) m.•es,
and overestimated evening time with a Mean of ii1
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minutes. For example, shelterees arose at a later
hour than the actual hour, and retired at an earlier
hour than the actual tour.

Lack of time pieces was considered a discomfort
by only four of the twenty-eight. remaining shelterces
on the Post-Shelter Questionnaire (#'s 2, 8, 9, and
18). Behavioral cycles were apparently u-naffected by
the lack of knowledge of time. Further analysis of
time perception data is in progress.

6. ObE;ervational Data

Activity patterns such as sleeping, exercise, eating,
sitting, standing, recreation, etc., Closely follc:3 the
patterns of Experimental Study .11 and are not presented
here.

In terms of social interaction, observers ranked the
following shelterees as most dominant in group leadership
and participation: 14, 12, 15, 11, and 18. Shelterees
ranked as socially withdrawn were: 20, 21, 22, 12, and 23.

7. Environmental Data

a, 'A:mperature and Humidity

The mean daily effective temperature (ET) over
the confinement is portrayed in Figure 2. hne initial
"ET was 750 at time of entry, and remained fairly stable
over the first nine days, at which point the Ss re-
quested more warmt'-h resulting in a consequent rise
in ET toward the end of the study. The need for the
higher ET was presumably an effect of sleeping on the
floor and living on a low calorie diet.,

b. Activity anc "Tois'z Levels

Activity And noise levels were clos,:i correlated.
Furthermore, the.,c variations in Experir•>.nta[ Study III
closely approximated the findings in Exper;nncital Study

II (Figure 3). Computed correlations between toise
level and activity level az.d between Exp.:-rir'iental Study
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II and III, were all above .90.

8. Commode Chemical Tests

A series of commode tests was initiated in Experi-
mental Study III. These are outlined in Table 5. Sikrce
urine collection in the previous study, Experimental Study
II, depleted the normal liquid contents of the commode and
may have confounded the odor problem, the first commode
test in Experimental Study III was Weladyne as prescribed.
Also, when the mid-study urine collection was taken, water
in equal amount was deposited in the commode to compensate
for this factor.

Commode test four was conducted at the request of the
SM, who thought that possibly the presence of tissue paper
created a flotation problem and diminished the odor neu-
tralization of the Weladyne.

Shelteree reactions indicated that odor was a problem
in all tests but number five, in which sodium nitrate was
added to the Weledyne. This test proved •t-ifactnry iii

removing odor as a complaint.

The sixth and seventh commode chemical tests will be
conducted in Experimental Study IV.

9. Supplies Evaluation

Questions on the Post-Shelter Qutestionnaire evalu-

ating the adequacy of supplies evoked a wide range of com-
ment.. In summary, the primary st.ggested additional item
was blankets, mentioned by 14 shalteree. Items suggested
by at least three sheltereos included pillows, greater
variety of food, and additionel r,.ýcreational materials.

CrmpiAints -egarding tho nhi[te ,-•ditions centered

on the commode chemical, fragility of the water cups, un-
clezanliness of self and shelter area, sleeping conditions,
and lack of variety of food.

B. Pre- and Fost-Shelter Test Results

1. Medical Examination I4
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Post-shelter medical examinations indicated no dele-

terious effects from shelter confinement. A natural weight

loss occurred, 7.6 pounds for males, 4.6 pounds for females.
Weight recovery was for practical purposes complete within
two weeks of study completion. weight recovery was slower

for females than for males. Since many female sheltcrees

expressed satisfaction over their weight loss, they may

have been consequently reluctant to return to their former
weight status.

2. Physical Fitness Testing

Psychomotor performance showed a slight improvement,

probably because of practice effect rather than enhance-
ment by the shelter stay. There were no significant
changes in tests of physical strength or endurance.

3. Psychological Testing

As in Experimental Study II, the shelterees experi-

enced no significant psychological changes as a result of
the stress variables under investigation in the present
study.

IV. Conclusions

A synthesis of the conclusions from all experimental studies

will be presented in the Final Report. The following concliqions

are indicated by Experimental Study III:

A. General Conclusions

1. Healthy men, women, and children, aged 7-66, can sub-

sist for two weeks under crowded conditions on water ra-

tions of 1 qt./person/day, survival biscuits of 814 cal./

person/day, and sleep on a concrete floor covered only

with thin cardboard, without suffering deleterious physio-

logical or psychological effects. Shelterees' estimate

of an extended stay was 21 days.
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B. Specific Observations

1. Shelter Environment

a. Limited living space of 8 sq. ft.j'person and 1 cu.
ft./person additional sto,'-ge is tolerable.

b. In terms of survival, cardboard is a satisfactory
substitute for bunks as a sleeping surface.

c,. Water dispensing method reeds improvement, e.g.,
a hose clip to maintain siplon action.

2. Shelteree 9eactions

a. Only two d.fecticns occurred during the study, one
for reasons of health and ti.e other bezause of inabil-
ity to achieve soc.ýal adjustment.

b. Average estimates of endurance of extended shelter
stay for men, women, and children were 33, 8, and 16
days respectively.

c. Weight loss averaged 6.1 pounds t7.6 poux.ds for
Males, 4.6 pounds for females).

d. Weigict iosr was practically fully recovereC within
two wceks of study completion.

,o. Primary environmental complaints weee: lack of
bathing tfi ilities, :,.'p conditions, odors, chemical
tollt"t, and uncomfortakble temper.ature.

t. Primary physiolooical com~plaints were: headichchs,
Lnauseai, arid cold.s, all of which diminished as com-
itints toward the end of tta ¶ti1dy.

o. L~urinq the •.udy, the tffective temp*rature waf
•j.,,iually incre-utd in accordance with cheltorve r,-

h. -Ircadian patterns of activity ahowed high cor-
:• t•,cy lhrouqhout the study.
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i. lack of knowledge of time need not be a disrupting
factor in the daily routine of shelter life.

j. A disciplined shelter organization is conducive to
high morale and successful in-shelter adjustment.

k. Sbelteree preparedness, in terms of knowledge of
Civil Defense information, was grossly inadequate.

V. Forecast

Experimental Study IV, a one-week occupancy test using chil-
dren aged 7-12, was conducted 20-27 July, 1963. Variables evalu-
ateqd in this study are given in Table 6. Data analysis of this
study ,s in progress anti will be submitted as a special interim
report when completed.

K
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Table 6

Variables to be Evaluated in Experimental Study IV
(20 July - 27 July, 1963)

Shelteree Characteristics

Number - Twenty-eight (28) children, one shelter manager, and one
medical aide

Age - 7 to 12
Sex - 15 males, 15 females

Shelter Environument

Space - 6 sq. ft,/person (39 cu. ft./person)
- 1 cu. ft./person storage additional

Temperature - optimal
Humidity - optimal
Ventilation - 40 cfm/person during day and 15 cfm/person during

the night. Ratio of fresh air to recirculated air
is 1:4.

Shelter Supplies

Water-- 1½ quarts/person/day
Food - 600 calories/person/day (Nebraska wheat-corn- Elour cracker)

- 300 calories/person/day OCD Carbohydrate Supplement, Food
Sanitation - OCD Sanitation Kit III
Medication - items from OCD Medical KiL A
Bunks - nonci will sleep on cardboard placed on floor
Blankets - none
Recreational matcrials - none
Washing water - none

I. An insh<:lter nursv will be provided in Experimnvntal Study IV.
In addition, a standby physician will be on 24-hour call, as
in previous studies. All shClterees will receivc physical
cxxmiriations before and after shelter confinement.

2. Thi Bulgur wht:at wafh:r was used in Expurimental Study II and
the Nabisco wheat-flour biscuit in Expcrim•.ntal Study Ill.
The Nebraska wheat-corn-flour cracker will be tei3ted i.n Expiri-
mk,:ntal Study IV.
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3. The 3/16-inch corrugated cardboard pallets used in the previou
tWo studies will again be used in Experimental Study IV, and,
as in Study III, in quantities sufficient to cover the floor.

4. Commode chemical tests iriciated in Experimental Study III
will be continued in Experimental Study IV.

5. Space allotted in Experimental Study III waz 8 sq. ft./person,
exclusive of storage. In Experimental Study IV, space will
be reduced to 6 sq. ft./person, exclusive of storage.

6. A daily 300-calorie ration of OCD Carbohydrate Supplement Food
will be added to the food rations of Experimental Study IV.
This candy ration, plus 600 calories/day of the cracker, will
give a total daily ratior per person of 900 calories.
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Experimental Study IV
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Abstract

From July 20 - 27, 1963, the University of Georgia
Psychological Laboratories conducted a one-week simulated
fallout shelter occupancy study with a group of elementary
school children under austere conditions. Twenty-eight
children, aged 7-12 and two adults participated in the
experiment. Stress conditions included restricted food
and water rations, minimal living space (6 sq. ft./person),
chemical commodes, absence of furniture and bedding, and
minimal recreational supplies (pencils and paper). Water
intake averaged 1.0 qt./person/day and food consumption
averaged 848 calories/person/day.

Eleven children and one adult voluntarily left the
shelter prior to scheduled exit. The remaining shel-
terees emerged in good physiological and psychological
condition.

tm
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I. Introduction

Previous shelter occupancy studies at the Psychological Labo-
ratories, University of Georgia, have established the habitability
of a simulated shelter under, austere conditions for two-week pe-
riods. The present report describes Experimental Study IV, a one-
week occupancy (July 20-27, 1963) by a group of 28 elementary
school ohildren and two adults.

I. Experimental Design

A. Purpose

Experimental Study IV was designed to test shelter occu-
pancy by children under conditions listed in Table 1. These
conditions are similar to those of former two-week( occupancy
studies (Experimental Studies II and III). The available floor
space was reduced to six square feet/person in the present
study. The shelteree characteristics differ primarily in age.
No books or recreational material other than paper and pencils
were supplied or taken into the shelter.

B. Selection of Subjects

The 28 children who participaed in Experimental Study IV
were randomly selected from a pool of 95 elt;,'rtary school age
applicants which had been stratified by age and sex. There
were 14 boys and 14 girls ranging in age from 7 through 12.
Age and educational level of the shelterees are presented in
Table 2.

The shalter manager (SM) and the shelter nurse (SN) were
specifically selected and trained for their assignments. Both
the principai and alternate SMs were elementary school princi-
pal* in tneir mid-thirties. The SN was a 29-year old Public
Health Nurse.

C. Pre- and Post-Shelter Testing Procedures

1. Medical Examination

Prior to the begimining of the study each slelteree,
was qiven a com.Iete melical examiriatioY. by his family
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Table I

Variables Evaluated in Experimental Study IV
(20 July - 27 July, 1963)

Shelteree Characteristics

Number - Twenty-eight 128) children, one shelter maneger, and one
miedical aide

Age - 7 through 12
Sex - 1i1 males, 15 females

Shelter Environment

Space- 6 sq. ft./person (39 cu. ft./person)
- i Cu. --t./person storage additional

.7,roper.turpe -- :ptvial
liu-idi.ty - •ptimal
Ver.Alatiton -- 4'0 cfm/person during day and 15 cfm/person during

tUe nigrht. Ratio of fresh air to recirculat'qd air

ShEA]t'r ru•,In ...

Water,- .i" q ýirt':/person/day
Food - 600 ,'i1Cr-eS,/person/day (Nebraska wheat-corn-flour cracker)

- 3100 c<lor'es/person/day OCD Carbohydrate Supplement Food
Sanitat.'on -')CD Sanitation Kit III
Medic,_tt.jon - lrv• from OCD Medical Kit A
Bunks - viune; careboarl -,ced ý-n f)' r
Blank)'>ts - no!oe
Recreatt(,nal :ii'eri~ls - none
Wathinq wat <,r

Notes:
I. An in.-sheIter nurse was provided xin Experimrent~l Study IV.

In addition, a standby physician' was on 24-hour call, as
in .rtvi(ous ntl.uics. All shelterees received physical
exrnxratxons L[efoio and after shelter confinomer't.
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Table 1
(Cont 'd)

2. The bulgur wheat wafer was used in Experimental Study IT
and the Nabisco wheat-flour biscuit in Experimental Study
II1. The hebraska wheat-corn-flour cracker was tested in
Experimental Study IV.

3. The 3/16-inch corrugated cardboard pallets used in the
previous two studies wore" gain 'iced in Experimental Study
IV, and, as in study III, in quantities sufficient to cover
tho floor.

4. Commode chewnical tests iritiated in Experimental Study III
were continued in Experimental Study IV.

5. Space allotted in Experimental Study III was 8 sq. ft./per-
son, exclusive of storage. In Experimental Study IV, space
was reduced to 6 sq. ft./person, exclusive of storage.

6. A daily 300-calorie ration of OCD Carbohydrate Supplement
Food was added to the food rations of Experimental Study IV.
This candy ration, plus 600 ca1ories/day of the cracker,
gave a total daily ration per person of 9C0 calorie3.
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Table 2

Age, Educational Level, and IQ of Shelterees

Grade
Number Sex Age Completed IQ

3 F 7 1 92
*4 M 7 1 108
*5 F 7 1 85

6 M 8 2 124
7 F 8 2 101
8 M 7 2 i11

*9 F S 2 A'08

10 M 9 2 93
A. F 8 2 99

12 M 8 3 93
"*13 F 8 2 86
"*14 M 8 3 117

15 F 9 3 71
*A. M 9 3 105

"*17 F 9 2 91
"*18 M 9 4 103

19 F 10 4 98
20 M 10 4 109
21 10 5 115
22 M 10 4 70

"*23 F 11 6 111
'4 M 11 5 E3

*25 F 11 5 96
26 M 12 6 68
27 F 12 7 111
28 M 12 7 137
29 F 12 7 114

M 12 7 98

I F 29 13 99
(Shelter Nurse)

*2 M 13 16+ 128
'Shv-lter Maiiager )

2M 15 16* hr
(Alernate SMI)

"EFarly Ei
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physician. 011 the day of entry consulting physicians ex-
amined each subjcect for current infections. Blood and
urirne analyses were incluaded as part of the final medi-
cal check. Nlo subject was disqualified by this exand.-
nation. The 28 children and two adults who did enter
the shel~ter were in sound health and free of communi-
cable diseases.

2. Physical. Fitness and Fst-chomotor Testing

Weight, grip strength, leg lift GLrength, and a meas-
ure of endurance (a modifire-14tion of the Harvard Step Test)
comprised the phys-cel gins btey

Irour tests were employed to measure psychomotor skills:
(1) PursuQit Rotor, (2) Mirror Tracing, (3) S!.asiometer, (4)
Beami B-Aiance. The Pursui~t Rotor and the Stasiometer tests
were described in previous reports (se.e Quarterly Report,
April - Jur~e, 1963) .

The Mirror Tracing test requires t1c subject to trace
the outline of a six pointed star whiie viewing the image
in a n'irro~r. A printed star is placed on a table Lbefore
an, upright mirror. P, shield is positioned above the sitex:
in such a manner that wlhen the subject faces the mirr~or he
cannot see the star directly, but only in the mirror. The
subject then at-tempts to trace the outline of the star by
directing his pencil movements from the imirror image o"1
star, hand, and pencil.

The bcnt-bn lance test requires the subject to walk a
woolen, U-shaped rail in stoc'King feet. The rail. is 1 3/4"
WI~de by 3 3/4" high, and 18' long. Each subject's score is
determined by the time required to complete the course with-
out error.

3, Psychological. Testing

Psychological evaluation for ExperimentalI Study IV in-
cluded measures of iantellactual. abviity and of' personality.
The Californiia Short-Forrm Test. of !4ent?-] Mztturit.y was used
for appraisin.4 mental capacity. The- Ad-ustment. 1r;entory
'Aiid the Califo~rni~a Test of Per_,onait~y were util-iZed for
personal i~t evaluat ion.



4. Pre-Shelter Questionnaire

The 8eolter Entraneo Oueetionnaire was eimilar to
that used in previous occupancy studies and was for the
purpose of gaining information on reasons for partici-
pating, expectancies, and family preparednGss, It wras
adapted to the age level of the group.

D. Behavioral and Environmental Measures

1. Observers and Observation Procedure

Two-man observer teams stood three-hour watches a-
round the clock. One observer monitored instrumentation,
while the other kept a continuous log of shelter events.
Observer forms may be found in the Quarterly Report, June -

July, 1963.

2. Environmental Measures

Photographs and instrumentation details of the simu-
.ated shelter have been presented in previous quarterly
reports. Environmental measures included temperature, hu-
midity, general activity, noise and lighting variation.

Selected shelter events were filmed (16 mum black and
white) to be incorporated in a documentary of this series
of occupancy studies.

E. In-Shelter Program

1. Shelter Manager Training

Twu :ien were chosen from a group of ten volunteers
whz> had been norinated by the recruitment teLxn as pos-
sible manager candidates, both were elementary school
principals with several children of their own. Selection
of the SM and alternate was based upon a staff ranking
of the candidates' applhcationsi and test performnires
(see Quarterly Report, July -- Sept., 1963).

rho Training setsions were four in number, totaling
nine hour;. They covenented approximately three weeks prior
to shelter entry with one session during each of the first
two weeks and two sessions during the last week.
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During the first training session, both men were giver
an overview of their training, observed the shelter en-
virons, were familiarized with pre- and post-shelter sched-
ules, and were given basic CD literature and former re-
search reports. The second meeting was devoted primarily
to description, explanation, and familiarization of shel-
ter equipment and supplies. Activities and schedules were
also discussed with emphasis upon the problems pertinent
to the anticipated situation. A suggested daily program
was outlined, and the candidate3 were stimulated to think
of variations or improvements and to incorporate these in
their planning. The third meeting was devoted to proce-
dures for handling records, th quota system, the duties
of the sheiter nurse, and to specific exercise and games
that were found to be of interest and value in previous
shelter occupancies. Both men were requested to supple-
ment recreational, educational, and physical fitness ac-
tivities for their use in the shelter. The fourth meeting
was a repetition and emphasis upon details of previous
meetings. In addition, the SM candidates ý;ere given in-
structions for conducting the psychological and socio-
metric in-shelter tests. A final review of their train-
ing was made and tape-recorded for future reference.

2. Shelter Program

It was stressed during training sessions with the
SM and the alternate SM that it would be necessary to
have a wide assortment of activities readily available
with which to occupy the children. To this end, they
were given for study a supply of recreational material
in the form of song-books, game-bonks, and other suggest-
ed activity sources. Their instructions were to incor-
porate their selections with the suggested activities.

The SM and alternate were given appropriate text-
books dealing with radiation and atomic energy on the
children's level. A list of lecture and discussion
topics were also provided upon which they were to base
training efforts. It was assumed that they, being pro-
fessional educators of grade school children, would be
able to prepare a training program dealing with the basicL
of CD and post-attack recovery geared to this age level.



Omission of all books made in-shelter program plan-
ning more difficult. Two reams of 8½" x 11" mimeograph
paper (1000 sheets) and a supply of pencils were the only
recreational supplies stocked. Another difficulty arose
with the defeftion o)" the SM after three days in the shel-
ter. The alternate admitted being rather unprepared since
he had not actually anticipated going into the shelter.

3. In-Shelter Testing

As part of the experimental nature of the study, the
sbelterees undertook various tasks which also functioned
as part of shelter activities for the most part enjoyed
and eagerly received by the children. The following were
structured tests conducted during confinement:

1. Three times daily the children reported their
perceptions of the time of day, as well as time
estimates of the duration of visual and auditory
stimuli.

2- On alternate days, the children did the Hou-s-
Tree-Person drawing test and Kost-Unplsant Concept
figure drawings.

3. Sociometric cq-estions were answered by the chil-
dren on divs alternate to tbp ficr-xre-drawinc test.

4. Structured diarys were completed twice daily by
all shelterees, including the shelter manager and
nurse.

5. The shelter manager and nurse completed personal
and social adjustment ratings each evening for the
shelter group, as well as official daily records for
food and water consumption and medical complaints and

treatm(.t.
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III. Results

A. In-Shelter Test Results

1. Supply Consumption and Usage

Table 3 is a comprehensive list of the items available
for shelteree use. Daily records were kept by the SM of
the ainount of food and water consumed by each shelteree (5).

Water consumption over the six full days of the con-
finement period averaged 1.0 quarts per person per day
while food consumption was 848 calories/person/day. Food
calories were approximately one-third from the carbohy-
drate supplement and two-thirds from the Nebraska wheat-
corn-flour cracker (Megowen-Educator Food Co.).

A series of commode chemical tests was initiated in
Experimental Study III (Quarterly Report, July - Sept.,
1963). The final two tests in the series were conducted
in the present study. The commode chemicals utilized are
presented in Table 4. These two tests were successful, in
that commode odor, although complained of, was mild in
comparison with that of previous studies.

During the present study detailed observations were
made of the particular use and storage of shelter equip-
ment and supplies. From these observations certain points
are noteworthy:

(1) The plastic cups withstand use best when they are
makked by number and stored in a cardboard or other
suitable container. When not stored, younger Ss tend
to toy with them and otherwise be careless in their
usage.

(2) Personal items (toothbrushes, mouthwash, cosmet-
ics, etc.) should also be kept in a central location
since breakage of glass items may present a hazard.

(3) Control and distribution of food supplies should
be limited to a small number of Ss (three or four) in
order to minimize waste, maintain accurate records,
and reduce confusion. Passing out of food items by
two or three persons appears preferable to baving Ss
line up when space is limited.
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Table 3

Shelter Provisions Used in Experimental Study IV

Item Stocked Used Not Used

Cardboard sheets 16 16 0
Medical kit: - - -
Aspirin 250 43 207
4 x 4 Gauze pads 100 64 36
Cascara tablets 10 0 10
Safetry pins 8 6 2
Razoc blades 2 2 0
Petrolatum 1 lb. 0 1 lb.
Isopropyl v.lcuhol 1 pt. ½ pt. ½ pt.
Salt 1 lb. 3 oz. 13 oz.
Sodium bicarbonate ½ lb. 0 ½ lb.
Cotton 1/10 lb. 0 1/10 lb.
Bandaids 6 4 2
First aid booklet 1 - -
Emergency Fealth Care Booklet 1

Sanitation kit: -
Toilet paper 2½ rol1s 1 4 rolls 3/4 roll
Plastic commode seat 1
Cati opener 1 -
Sanitary pads - Jr. ½ doz. 1 5
Sanitary pads - Sr. ½ doz. 0 6
Hand cleaner ½ can 1/4 can 1/4 can
Gloves 1 pr. - -
Tie wires 12 5 7
'Cups and lids 40 37 3
Instructional sheet
Siphon 1

Plastic bags 10 0 10
Plastic trash can 1 - -
Cleaning cloths 2 - -
Crackers 6540 3078 3462
Water 85 gal. 38.08 gal. 46.92 gal
Carbohydrate Supplement 4200 3960 240
Radiology kit 1 - -
PenciLi 50 2 48

J•Cont' d)
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Table 3
(Cont ' d)

Items Stocked Used Not Used

Stencil paper 1000 sheets 734 sheets 266 sheet
Windex cleaner 1 bottle ½ ½
Shelter manager folier -

Camera 35 mm. 1 -
Film 35 mm. 2 rolls 2 rolls 0
Thermometers 2 - -
Sociometric questionnaires 60 41 19
Time estimation forms 400 316 84
Adjustment rating forms 20 16 4
Diary forms
morning 250 139 11i
night 250 163 87

Medical Complaint Form 14 8 6
Cracker Consumption Form 3 1 2
Water Consumption Form 3 2 1
Carbo. Consumption Form 3 2 1
Daily Summary Form 9 7 2
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(4) Water distribution was well handled by two per-
sons ; one operating the siphon as the second records
the amount received by each S. There appears to be
some difficulty in the use of the siphon as a means
of dispensing water. The siphon action is difficult
to maintain when the water level is reduced to less
than half the drum. Shelter rianagers have in pre-
vious studies resorted to filling an empty biscuit
tin by siphon and then dipping (by use of a plastic
cup) water to fill individual cups. This method
could present a health hazard. The SM in the pre-
sent study used a large paper clip to maintain
siphon action.

(5) Tha cardboard mats were usually used only for
sleeping ani were stored (stacked in th- latrine
".lLea) during the waking hours. This acti',*n pre-
ventea excessive wear and contaminatior >y spilled
food and water.

(6) A policy was established concerning the use of
the commode. Since the Ss were young, contamination
of the toilet seat was 3voided by having all children
sit when using the commode. Wetting of the toilet
seat 1y younger male Ss had proven to be objection-
able in earlier studies. The cover was replaced after
each commode use.

(?) Daily policing of the shelter avoided collections
of trash and also served to provide another organized
activity for the Ss.

2. nefections

A tota; if twelve defections occurriýd. Of ,his total
Ii werv children and one w4s th-, shelter manager. The
shelter manalier if formed observers of his desire to leave
and "ott the shelt', after 51 hours in confinement. Hie
was replaced by the alternate manager who remained in the
zl-elter until the scheduled exit. Two cbildren left the
shelter approximately three houts after entry. Three
left on the day after entry and fniir left on the follow-
inq day. Two more left in the afti~rnoon of the third day
anI the lact unbcb#du).ed dect;rt.ure w'!s rmade after 95 hours
ir s -6 Itor.
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Most of the children who left were of thQ younger age
group and the prevalent cause for discomfort was homesick-
ness and inability to adjust to such a relatively strange
environment. General reasons for leaving as stated by the
shelteree to the interviewer are listed .n Table 5.

3. Shelter Events

Each observer of the t v-r-an team continuously re-
corded independent observations of in-shelter events.
These observations were abstracted and one (the #1 ob-
server log) is presented here as a chronological account
of shelter events:

Saturday, July 20

The Ss entered the shelter at 1700. Introductory
talk by SM, explaining equipment and stressing that all
Ss were to obey SM and SN. Outlined general procedures,
conservation of supplies, toilet paper--"Don't waste it;"
drinking cups--"Don't step on them, drop them, or play
with them." Explained food supply and ration. Group
generally attentive. Ss removed shoes and stacked them
in a corner. 1800--noise level high, much ye1 ling--SM
tried to stop it--]ittle success. Ss received cracker,
carbohydrate, and water ration. All ate and drank. SM
explained time estimation procedures. Number 13 crying
for some time. SM called, #13 and #4 w-Ant to !(,dve,

and were removed shortly. Ss compieted diary forms and
prepared for bed, Cardboard distributed and Ss retired
at 2204 hours. Somie talking after "lights out."

Sunday, Jujly 2

During *he night some sohbing and occasional crying
out of some Se. Generally quiet. 0710, So awok" and
arose with mkich talking and noise. Received food and
water rLation. Cardboar1 collected. Number 9 actl 018
crying and comforted by iN .-nd #27. Much activity dur-
ing morninq. SN was very active in managoment of group.
Number 8 and #20 in fight, stoppea by SM. SM ignored
,nuch group activity. Sa completed timeo osTi-ation, diary
forms .And eng'pq,|t in ill controdled exocciso program.
Rest pc iod fo I1wod-1--not acc"'pted ý,v all. ý.M reprimanded
children--appeared short tempered. Number 18 crying aqain.



Table 5
1.3.

Dofecting Shelterees' Reasons for Leaving
in Order of Exit

Shelteree
Time Day Date Number-Sex-Age Reasons

2025 Sat. 20 4 M 7 Uriný,-ted upon self - embarrassment.

2025 Sat. 10 13 F 8 Wented to go home.

1200 Sun. 21 9 F 8 Snre thr-t:at, Cold, did aot like
the ý,.at er.

1200 Sun. 21 18 M 9 Didn't like "oo-i. DinTh't like the
water.

1600 Xon. 22 17 F 9 Sore t.hroat. Crackers hurt teeth.
'Irozuble sleeping.

1600 Mon. 2i 23 F i1 Rpal tired, scre hips, dizzy. Cold.
didn't like crackers, just sick all
over, noise.

2000 Mon. 22 il F R Homesick. Didn't think crac..ers
were too good.

2000 Mon. 22 F 7 Wanted to see her mommy and daddy.
Floor was hard.

2000 Mon. 22 2 14 33 No specific reasons. Temporal dis-
orientation.

1320 Tues. 23 14 M 6 "Sick as a dog." Red throat,
stomach-ache, headache, vomited.

1320 Tues. 23 16 M 9 Didn't feel so good, wanted real
fotd. Crowded, hot then cold,
hated food a- first, chemical
toilet terrible, hated girls.

1540 Wed. 24 25 F 11 Running fever of 1010. Crowded
sleeping, too cool then too warm.
didn't like smell of H2P, mild dis-
like of chemical toilet.
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SM called 1143, to inform that #18 and #9 wished to leave--
they were remove&. Afternoon filled with singing (hymns),
time perception tests, draw picture testo, rest ?eriod, and
eating. Group generally out of control of SM. Evening
diary forms and time estimation forms completed. Cardboard
placed and general retirement completed by 1830. Talking
and noise after lights out.

Monday, July 22

At 0710 Ss awoke suddenly with much talking. Food
and water distributed, #29 and #17 were crying and being
comforted by SN. The SN took temperatures. Number 24 then
crying. Diary forms and time perception forms completed.
"Pin Tail on Donkey" played. Clean-up period followed.
At 1120 rest period began. 1233 rest period ended and
exercise period began (pootly conducted). Noon meal.
During the afternoon, the Ss completed time estimation
forms, sentence completion forms, and free discussing.
S§s appeared in good condition with singing and random
playing. Little interest shown in these activities. SM
gave short talk on radiation survey equipment. Little it-
terest or attention. Later gave talk on blast effects
with _,omewhat more attention. At 1.510 SM called to say
that #17 and #23 wished to leave. He also indicated that
he wished to leave also. The younger Ss were remnved.
The SM was later removed. He conferred with the staff,
atnd returned to the shelter. At 2002 hours, the SM was
removed along with two other children, #5 and #11. Group
generally excited, calls of "Chicken|" were directed co-
ward SM. The alternate SM was sent in. Better contzol
was gained by new SM with able assistance of SN. Very
strong address by new SM with emphasis upon quiet and
orderliness. Ss much quieter. Rigorous clean-up con-
ducted, cardboard placed for night and quite orderly re-
tirement. Whispered conversation after lights-out.
Quiet night.

Tuesday. July 23

#14 nauseated and vomiting at 0425. SN attends with
aid of SM. Otheer Ss generally quiet. Most were asleep.
#14 went back to sleep. Slow waking, gradual increase in
conversation and movement to 0917 when lights were turned
up. Comparatively calm atmosphere as Ss began morning
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meal. #14 appeared O.K. then. The morning diary forms,
time estimation forms, and exercise period were completed.
More cooperation and order in exercise program. No plan-
ned activities were initiated, but Ss talk with SM who
appeared to 1ave group under control. 1207 SM called to
say #14 and #16 wished to leave. #14 appeared to be some-
what nauseated. Rest period followed. Much talking. A
game ("Hot Potato") was then playecA, with enthusiastic
participation. Following the removal of #14 and #16 at
1320, the afternoon was filled with games ("Charades,"
"Limbo Dancing," "Tic--Tac-Toe") and time perception test.
Temperatures were taken and all were normal. The Ss' mo-
rale appeared very high. This general atmosphere contin-
ued during the evening with the completion of the time
perception test, diary forms, and evening meal. Orderly
retirement occurred at 2155. Very quiet during night.
ET 770, @450 cfm air flow.

Wednesday, July 24.

Ss arose slowly as the previous day. The morning
meal was eaten, cardboard picked up, and a general. clean-
up by 1045. Morale appeared high. Much talking, but not
boisterous. The morning diaries and time estimations were:
followed by games ("I Spy" and "Hot Potato") until 1325
when food Lnd water were distributed. SM has good control
of Ss. Number 25 appeared ill ('400-1450). SM called to
say #25 hac i sore throat with high temperature. She was
removed at 1540. Movable wall adjusted to the disappoint-
ment of Ss. Space appeared very small at that time. SM
said, disgustedly, "Oh, come on!" Following the S reroval,
the other Ss completed sociogram forms and began a new
game ("Poor Kitty") cs suggested and directed by SM. An
afternoon exercise period was then conducted successfully
by SM. Good participation, lasting eight minutei. The
evening meal was completed by 1900 hours. SM remarked
that he assumed that they would all be there on Saturday.
The girls groomed each other, using SN's lipstick (hair
combing, etc.) Whispering game ("Rumor") tried but not
accepted very well. Ss performed routine tasks (time esti-
mation, diaries, etc.) and retired late at 0042 hours.
ET 770, C450 cfm air flow.
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Thursday, Jly 25.

Very slow waking by Ss until 1100 hours when food
and water were distributed for the morning meal. The pre-
vious night had been quiet except for "night noises" (oc-
casional crying out of a child, shuffling about on the card-
board, snoring, coughing, etc.) The girls groomed them-
selves as other Ss sat about talking. The Ss were given
paper and pencil and did some free drawings, after which an
exercise period was conducted effectively. From 1310 until
1440 the Ss played several games ("Limbo dance," "Poor Kitty,
"Hot Potato," "Cluck-Cluck") with very good participation.
About 1440 the SM began an excellent lecture on radiation.
Very good attention by group. During the afternoon and
evening hours the high morale of the Ss continued with the
performance of time estimation tests, drawing tests, and
evening diary forms. Between these tasks, the Ss play
games (dancing "Limbo," "Twist-," aA "Bug") with partici-
pation by all. The evening time estimates were somewhat
later than anticipated, indicating a slow passage of per-
ceived time. The Ss remained awake and active until 0110
when the SM Liegan placing Ss for the night, followed by
lig(hts out. ET 770, @450 cfm air flow.

Friday, July 26.

The Ss arose slowly between 1110 and 1135 hours.
Water and food were distributea by 1200 hours. The estab-
lished routine was followed for time estimations (1324)
and an exercise period (1340). Songs ("You Are My Sun-
shine") and games ("Cluck-Cluck") filled the hours between
1400 and 1515. A general discussion relating the ambit-
ions of the Ss lasted until 1545 when the afternoon meal
was eaten. Group morale appeared very high. During the
remainder of the day, individuals entertained themselves
by drawing and talking, or playing in small groups. At
1805 and 2024 time estimations were made, which indicated
a "catching-up" with true time. (The first estimate of
the day was some three hours behind true time). The
evening meal, diary forms, and incidental drawings wire
completed by 2300 hours. An orderly retirement was ef-
fected by 2330 hours. ET 720, @450 cfm: air flow.
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Saturday, July 27.

The niqht was very quiet and the Ss were still
asleep at 0810 when shelter exit was scheduled to occur.
The Ss were aroused by the E turning up the shelter lights.
All Ss were-removed'and recordings terminated by 0855 hours.
All Ss appeared in good physical and psychlogical con-
dition.

4. In-Shelter Medical Complaints

A daily medica]. complaint record was maintained by the
shelter nurse. A summary of the primary complaints and
their frequencies is pres.nted in Table 6. Number of shel-
terees making complaitss :anged from one to six per day.
The most frequent complaints were headaches, homesickness,
and stomach-ache. A range of other complaints such as
"glass in toe" and "nausea" were of minor dimension and
for the most part easily handled by the nurse. One shel-
teree cut his finger on the jagged edge of a food can
while opening it.

5. Shelteree Reactions

a. Pre- and Post-Shelter Questionnaires

A pre-'•helter questionnaire, similar to that given
to -s in all previous experimental groups, contributed
the following insights concerning Fxperimental Study
IV children:

(1) Reasons the shelterees indicated as influen-
cing their decision to partici.pate in the study,
in terms of the mean ratings given ty 50% or more
of the respondents, were: desire to help their
country, desire to learn self protection from
fallout danger, desire to help the University of
Georgia, curiosity, payment, and as a test of per-
sonal endurance.

(2) General preparedness for c nuclear emer-
gency was more evident among the early-exit
children than among those who remained in the
shelter for the duration of the study. Of
both groups of Ss, over 50% reported having
received civil defense training at home or in
school, knowing the location of a fallout
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shelter in event of need, and having heard about
what it is like to live in the experimental shel-
ter. Only among the early-exit children did
50% or more answer positively to questions con-
cerning home preparations for emergency by stor-
age of food and water and medical supplies.

(3) The most effective publicity and recruitment
effort was the presentation of the project in Ss'
schools.

(4) Seventeen (61%) of the twenty-eight children
reported knowing another child in'the shelter
group prior to the day of the group's entrance
into the shelter.

(5) One-third of the children gave specific
content to cononents on thei: thoughts about shel-
ter life, and these remarks focused on sleeping
on the concrete floor, crowded condil-ions, act-
tivities and food.

(6) The only anticipated discomfort factor cited
as such by at least one-half the children was "Not
enough fresh air." "Bad smells" and "No bathing
facilities" received priority discomfort rank-
ings, though less than one-half the group cited
them. Early-exit Ss tended to cite more factors
as potential discomforts than S_ who completed
the study.

Sevent.in ý.s (ton boys and seven girls) remained
in the shelter for the duration of the study and com-
pleted the post-shelter questionnaire, similar in
form to that given to earlier experimental groups.
The following obseivations are evident from this form:

(1) The boys gave a mean estimate of 5.0 addit-
ional days of tolerance for confinement beyond
one week, and the girls gave a mean estimate of
1.4 additional days.

(2) All the children said in retrospect that
thby would have volunteered for the study even
if they had known what it would actually be like.
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Eighty-eight percent of them said they would
volunteer to live in the shelter again, while
59% felt that many of the boys and girls had a
hard time living in the shelter. Comments on
unnecessary items or additional items for the
shelter were minimal.

(3) Aspects of Experimental Study IV which the
children mentioned as being most likwd were the
social interaction with others, activities while
in the shelter, and personal and altruistic re-
wards accrued from the experience.

(4) Aspects of usual, everyday life which at
least one-'half the children mentioned as being
missed, in order of frequency of mention, were
customary foods, and family.

(5) At least one-half the Ss reported discom-
fort incurred from the following conditions
(mentioned in order of frequency of mention):
food, toilet facilities, sleeping conditions,
and lack of time pieces. Eleven Os cited the
food as a major potential rei'on for defection
from the shelter.

(6) Evaluation of specific shelter conditions
incarrinj izcomfort primarily emphasized sleep
conditions (cardboard pallets not soft enough,
no pillow, other people too close); the chemical
toilet (bad odor, uncomfortable); unpleasant
feelings (homesicknes-, slow passing of time,
hunger, stomach-aches); deprivations (no means
of telling time, no radio or television, chewing
gum, reading materials, family and frierids,
playthings); and odors (chemical toilet and
water).

Measures of likes and dislikes, desires for add-
itional possessions in the shelter, and sociometric
choicen, completed by the Ss three times during con-
finement, revenled the following facts:

(1) Most--liKud factors were payment for parti-
cipation in the study, other shelterees, and the
carbohydrate food s"pplement.
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(2) Most-disliked factors were sleep conditions,
and food (crackers).

(3) Items which the children mentioned most fre-
quently as wishing they had with them in the
shelter were: foods, regular beds, family e:•'-
bers, and pillows.

(4) Sociometric choices manifesting a positive
orientation fell on the two oldest girl shpl-
terees (#27 and #29); the oldest boy shelteree
(#30) was also a "star" in this respect. Ss
nominated most often for negative orientition
were #6, #20, #?2, #28, and #30 among the boys
and #3, #5, #11, #15, #21, and #29 among the
qirls.

b. Shelter Diary Evaluation

With a modified diary form designed to be more
useful. with grade school age groups, the twice daily
writings of each shelteree were examined to deter-
mine what factors they considered most bothersomi-
hile in the bhelter, and what thiings they felt con-
triL.uted to confinement endurability. Additionally,
frequencies of the "likes" and "dislikesL were tal-
lied for jach day to muasure predominant trends de-
veloping as a function of time in shelter.

As in other group studies, frequences of likes
and dinliken were most nearly the same on the i.nitial
day. with dislikeo markodly incrroasing on the second
day and remaining high through the completion of the
study (see Figure 1).

Typically, complaints were higheL in the morning,
and "likes" higher at night. In this, the children
are like previous adult groupe. Games and recreation
activities were most often mentioned as being lik±od,
followed by food and in-shelter tottlnq. Hardness of
floor and other shelter inconveniences received the
highest tally under "dislikes," followed by food,
water and small space. This seeming contradiction in
evaluation of 'food" diaappears when it is recalled
that some children who initially praised the diet
later chanqed their minds and expressed dislike for it.
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C. Shelter Manager Reports

During the present study two shelter managers
were employed. Following their shelter st&q, they
were asked to submit reports concerning their train-
ing, in-shelter experiences, and evaluation of shel-
ter occupancy problems. The original SM who chose
to leave the shelter at 2000 hours on the third
day was replaced by the alternate SM who remained
until termination of the study. The post-shelter
reports and personal interviews indicated a lack
of sufficient self-confidence combined with re-
duced motivation which contributed to the defection
of the original SM. Vie alternate SM, while having
some misgivings concerning his own Abilities, a-
dapted to the shelter environment and gave an ade-
quate performance f:r the remainder of the study.

6. Observational Data

One observer completed an hourly observation form
to measure (1) gross activity of shelterees under ten
arbitrary categories, (2) social interaction, (3) train-
ing and activity programs, and (4) equipment use.

Frequency counts were made of bodily positions and
activities of the group every fifteen minutes. Daily
and grand means over eLch category samples are presented
in Table 7. The grand means present the same relative
order of pocition and activity rankings as found in
Experimental Studies II and III. Daly patterns of
activity will be compared to that of other occupancy
groups in the final report.

7. Behavioral and Environmental Data

The effective temperature (ET) was adjusted to the
preferences of the Ss and ranged between 69 and 780 at
three air flow rates (450, 850, or 1200 cfm). These
were control variables and did not constitute a source
of stress to the Ss.
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Measures were made of general activity, noise, and
lighting levels throughout the study. Extensive com-
parisons between these measures as well as day to day
analyses of each variable revealed no consistent changes
as a function of shelter confinement. However, these
measures did reflect the day by day activities of the is.

8. Time Estimation Data

In an effort to evaluate the effects of confinemcr
upon the ability to estimate the passage of time, t he Ss
were asked to make judgments as to the hour of the day
three times daily. They also judged the duration of light
and auditory stimuli as part of the above task. The data
analysis is in progress and will be reported in the final
report. Pigure 2 shoes the mean error in estimating the
time of day for each day of confinement. The curves re-
present the comparison of three age groups in relative
accuracy in ability to judge the passage of time. Stat-
istical evaluation of the differences between these curves
has not been completed; however, the overall trend-of the
curves is of interest. It is seen tha, on the first three
days of confinement the Ss overcstiiuated the true time of
day indicating accelerated passage of percelved time. This
may have been the result of the novel experience of sheltex.
living, while later adaptation to this environment account-
ed for the slow passage time as indicated by the consist-
ent ur~derestimation of true time on the last three days.

B. Pre- and Post-Shelter Test Results

1. Medical Examinations

Post-c-nfinement medical examinations of the seventeen
children Vw" completed the study indicate that all sub-
jects emerged in good health. The only significant change
for both males and females wac a loss of weight. The mean
loss for the group wam 3.9 pounds (4.4 pounds for males
and 3.0 pounds for females). In terms of percentage of
original body weight, the loss ranged from 0-8 percent for

majo. 1- 1>.,..n tutatt&lua boo- IrAhle 8) .
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Table 8

Pre- and Post-Confinement Test Results for Physical Fitness,
Psychomotor, and Psychological Test Batteries

Boys (N=10) Girls (N=7)
Test Pre Post Pre Post

Physical Fitness
Weight (lbs.) 77.0 72.6 70.6 67.6
Grip Strength (lbs.) 92.2 99.4 61.7 69.1
Leg Strength (lbs.) 195.0 135.0 130.0 120.0
Step (minutes) 3.7 3.6 3.6 3.6

Psychomotor
Pursuit Rotor (minutes) .010 .022 .002 .006
Mirror Tracing (scoze) 23.7 12.2 39.0 17.4
Stasiometer (score) 124.6 107.8 100.7 127.9
Beam Balance (seconds) 33.3 14.4 17.7 14.1

Psychological
California S-F Test of
MentzA Maturity v ..

Lar guage 102.4 102.9 104.4 115.4
Non-Lanquage 94.1 102.1 95.9 115.3
Total 98.6 102.8 100,3 115.6

Bell Adjustment !nventory
(Raw Scores)

Home 8.0 3.9 9.4 6.0
Health 7.8 5,? 9,4 10.3
Social 13.0 1 o. 96 13. 11.1
Ermotional 6.2 3.7 14.4 11.9
Total 35,ZO 21,4 46.4 39.3

California Test of Personality
(Standard Scorer)

Pcrsonal 49.0 56.7 5i .9 56.4
So¢. ) 43.8 49.1 53.3 32.i
Total 46.8 52.4 52.0 54.7
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2. Physical. Fitness and Psychomotor Testing

On the physical fitness battery there were no signi-
ficant losses from pre- to post-confinement for either
grip strength or endurance. However, a significant loss
in leg iift strength was recorded. As can be seen in
Table 1 this decrement was greater for the boys (60 lbs.)
than for the girls (10 lbs.). No significant losses were
observed for the group on any of the psiychomotor tests.

3. Psychological Testing

The ability level of the 29 children who participated
in ES IV was representative of the general population.
Total I.Q.s on the California Short-Form Test of Mental
Maturity ranged from 68 to 137, with a median of 100 (see
Table 8). Changes fro'n pre- to post-testing on the Mental
Maturity Test were 'AOL tatistically significant.

The student form of t!.e Bell Adjustment Inventory and
the California Test of Pezsonality were administered both
before and after shelter 2onfinement. Analysis of the two
personality scales indicates no adverse effect on the per-
sonal and social adjustment of the shelterees (see Table 8).

Overall, the children who emerged from the shelter
after one week appeared to be in good health and physical
condition. No measurable depreciation of intellectual
functioning, nor changes in emotional stability were
observed.

IV. Conclusions

The following conclusiona are apparent from thit one-week
occupancy study:

(I) The greatest problem resulting in the relatively
large number of early departures was that of home-
sickness and difficulty in adjusting to a strange
environment.

(2) The shelter mianagore did not perform as cffectively
as previous managers because of their difficulty in
accepting an intimate role with children with whom
they were normally accustomed to working indirectly



as school principals. The SI.s' concern with their
pezsonal adjustment to the experience also inhibitel
their leadership efficiency.

(3) Less than one-third of the childran w1'- zemained in
the shelter reported shelter lift to bn a personal
hardship. All children who remained indicated they
would have still volunteered had they known what it
would be like and nearly all indicated they would
volunteer again for future tests.

(4) Pour factors that were named a discomfort by at least
half of the seventeen children who withstood the en-
tire shelter stay were food, toilet facilities, sleep-
ing arrangements, and absence of means of telling
time.

(5) The conditions of this occupancy did not cause major
physical fitness or psychomotor loss, although a
statistically significant leg lift strength loss was
noted. The only medical change noted was a mean
weigzht loss of 3.9 pounds. There were no deficits
found in the psychological test measures.
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Environmental and Behavioral Measures
Experimental Study I

I. Introduction

During a four-day period, December 14-18, 1962, the
following measures were taken upon the group of 30 persons
confined in the simulated fallout shelter:

A. Room Temperature Variations
B. Room Humidity Variations
C. General Activity
D. Noise Level
E. Lighting Variations

II. Specific Variables

A. Temoerature and Humidity - The conditions of temperature
and humidity were designed so as to remain within a "com-
fortable" range for the shelterees. Based upon informa-
tion obtained from prior studies, the initial temperature
setting was 830 dry bulb, with a relative humidity greater
than 50%. This combina.'ion of conditions produced an ef-
fective temperature of 760. However, upon entry and dur-
ing the subsequent few hours, the tempf-ature was raised
in compliance with the wishes of the slhelterees. Since
the relative humidity was increased by moisture added from
the shelterees, the dry bulb temperature was raised to 870
t 20, producing an effective temperature of 790 + 20. This
temperature proved to be acceptable to the shelterees, al-
though for some it was extreme during some phase of activ-
ity within the shelter (e.g., too cocl tor sleeping hours,

,or hot for waking hours)-

When the mean temperature variations of the shelter at
all eight recorded points are considered, the variance in
mean tomp~eratures is somewhat smaller, and the mean room
dry bulb tomp,-rature ranges between 790 and 830.

B. General Act ivity Level - The levels of general bodily ac-
tivity for tbefour-day ciaifinement period are presented in
graphic form in Fig-Jre 1. The diurnal patterning of activ-
ity is clearly seen in this fiqure. An apparent decrease
in activity after the first 24-hour period shouldI be not(:d,
possibly due to the denartuc of seven of the Ss.
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C. Noise Level - Figure 2 presents the mean values of the
noise level c*'.nges during the confinement period. The
data are hero presented in terms of millivolts and are
intended to shuvw relative changes in noise level, rather
than absolute valves. When Figures 1 and 2 are compared,
it is noted (as would be expected) that when the Ss were
most active, they were also noisier in contract to the
indication3 of Figure 1, Figure 2 izndicates that the level
of noise remained approximately the same over the four-day
period, even though almost one-third, or seven, of the
people had departed the shelter at the end of 78 hours.
This fact indicates that the remaining Is became noisier
as a function of time in confinement. The 'e measures are
supported by direct observation of certain periods of
laughter approaching hysteria.

D. Lisghting Changes - Figure 3 presents the measured values
of illumination. In addition to the variable lighting,
there was a constant lighting supplied from a 10-watt
bulb in the latrine, and a 7.5-watt bulb used to produce
a slight glare on the shelter side of the large obser-
vation window, to aid one-way observation. Although these
data do not reveal any unexpected significant changes over
the study period, they do demonstrate the capacity for
detecting pattern changes in future studies of confinement
intervals of two weeks' duration.

III. General Discussion

The foregoing data demonstrate the degree of environmenta]
control and accurac',' of measurement of variables which may be
affected under longer confinement conditions. The comparison
of direct observation and automated recordinr& and the resulting
high degree of agreement indicate the consistency of the two
methods of data collection.
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Environmental and BeLi•vioral Measures
Experimental Study II

A. Temperature and Humidity - The design of this study required
that temperature iin-hiidity serve as control variables,
therefore being maintained within "comfortable" ranges for
the shelterees.

Table 1 presents a sunmary of the mean effecAive tempera-
ture (ET), mean relative humidity, and ranges of each for the
confinement period. These measures were recnrded continuously
from a wet and dry bulb thermistor pair loca•cd 6" from the
ceiling on the inside shelter wall. From this table it is
!.en that the overall ET ranged between 69 and 830 while Ohe
relative humidity (RH) ranged between 28 and 69% for the same
period. However, it is to be noted that the within-day.; range
for each variable is considerably smaller (0-10o ET) indi-
cating less variability than inferred when considering the
entire confinement period. Also, the temperature and/or hu-
midity was changed upon request from the shelterees.

In addition to the measures shown in Table 1, dry bulb
temperatures were sampled from thermistors at eight different
locations in the shelter. The range for the confinement period
and over all eight locations was 76 to 860. These measures
revealed a three degree dry bulb differential between lo--
cations near the floor and locations near the ceiling, e.g.,
79 - 810 floor to ceiling. The mean value of all locations
was 810.

B. Ventilation Rate - An initial ventilation rate of 15 cfm/per-
son refrigerated air was required. Of the above rate, 3 cfm/
person was fresh air while the remaining 12 cfm was recircu-
lated air, A previous study had shown this rate of ventilation
to be adequate, considering the group size and thermal charac-
teristics of the shelter space.

However, during the hours subsequent to entry it became
necessary to increase the ventilation rate in order to contain
the effective temperature within acceptable limits. The
ventilation was increased to 40 cfm/person during the active
hours of the second day. The original fresh air supply rate
was adjusted to 8 cfm/person. This high rote of ventilation
was required during active hours for the remainder of the
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Table 1

The Mean Effective Temperature and Relative
Humidity Variations During the 2-Week Confinement

Period of Experimental Study II, Feb. 16 - Mar. 1, 1963

Mean Day Mean Day Mean Night Mean Night
Day Day Range Day Range Night Range Night Range

E.T. 0  E.T. 0  R.H.% R.H.% E.T. 0  E.T. 0  R.H.% R.H.%

1 81 77 83 53 50 58 81 80 82 51 48 57

2 78 76 82 54 41 67 76 76 76 51 51 51

3 76 71 81 56 53 62 73 73 73 ,52 50 53

4 75 73 79 61 54 69 78 78 79 67 65 69

5 71 69 72 EO 53 63 72 69 73 50 48 52

6 74 73 76 52 48 58 76 76 76 48 48 48

7 75 73 76 46 45 51 76 75 78 36 31 41

8 77 74 77 33 28 40 77 77 77 31 28 32

9 76 74 77 46 36 50 76 76 76 48 48 48

10 76 76 77 49 48 51 78 77 78 46 44 49

11 76 73 78 44 42 50 82 78 83 40 32 47

12 80 79 83 45 40 55 77 77 77 41 40 41

13 79 77 80 53 40 62 -- -- -- -- -- --
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study. However, during sleeping (2300-0800 hours) the venti-
lation was reduced to the original 15 cfm/person and found to
be adequate.

The necessity for the high ventilation rate, and re-
duction of initial temperature, may be explained by the ad-
dition, in this study, of corrugated cardboard as a material
to be used for bedding. The shelterees selected to cover the
entire concrete shelter floor with the cardboard, resulting in
the removal of the heat absorbent function of the floor. Since
the walls and cailing of the shelter were filled with a fiber-
glas insulation material, the only remaining means .' caloric
exchange was by ventilation and refrigeration.

C. Lighting - Upon entry to the shelter, a level of lighting of
600 watts was available to the shelterees. This levul of
lighting was supplied from six 100 w. ceiling lights which
could be adjusted individually or collectively by powerstats
to any configuration of lighting from 0 to 600 watts. A re-
cording ammeter in the power line measured the changes in
total watts selected by the shelterees. In addition to the
above, a constant light of 17.5 watts was supplied from two
sources. A 10 w. lamp illuminated the latrine area while a
7.5 w. lamp was used to produce a slight glare on the inside
surface of a large observation window.

After the defection of three of the shelterees, the a-
vailable maximum lighting was reduced from 600 to 400 w. on
the third day. This maximum of 400 w. was available to the
shelterees for the duration of the study. The reduction was
a result of the adjustment of a movable wall used to maintain
a constant 8 sq. ft. floor space per shelteree; thezeby elimi-
nating two of the lighting fixtures from the shelter acca.

Although there was available to the shelterees a flexible
means of adjusting lighting levels (powerstats), no sophisti-
cated pattern of control was observed or measured. The Ss
generally increased the lighting level by short steps upon
waking in the morning (0700-0830), reaching a maximum of near
400 w. and remaining there until approximately 2300 hours,
the average retirement time. During the two-week period there
were occasional changes in lightinq during the day 'but these
were of a total reduction nature, i.e., master control re-
duction of all lights. It was observed on several occasions
that when some Ss slept during day hours they shielded their



C) 9.

0

4 u

tnO

H 4'

141

"ZO A 4J
mU

*A 
*r

UWH/sai41



10.

eyes from the bright lights, rather than reducing the light-
ing level in their particular shelter area.

Figure 1 shows a typical 24-hour lighting pattern (Day 5
and how lighting changes were related to activity and noise
variations. It is seen here that the increase in lighting
from 25 w. at night to a maximum of 400 w. occurs in steps
between 0700-0830 hours. A similar step reduction is seen
to occur between 2230-2300 hours.

D. Relative Noise Variations - During the confinement period
the relative changes in overall shelter noise levels were
recorded as described in an earlier report (Quarterly Report,
Sept. - Dec., 1962). The recordings were analysed in terms
mean noise values over each 15-minute interval during the
confinement period. Tlese values were summed for each hour
and plotted 's a graph for each day.

When considerition is given the total amount of rioise
for each day of the 12 full days of confinement, there appears
to be a slight change as a function of the number of days in
the shelter. Figure 2 shows the total noise measured each
day for 12 days as related to comparable changes in general
activity. There appears to be a general increase in noise
level from the first to the third day followed by an ap-
parent decline to the end oi the study. The initial increase
may have resulted from adaptation of the individuals to thc
strangeness of the group and the situation, resulting in
more conversation, while the decline in noise could be as-
sociated with fatique and boredom from the lack of new things
to talk about.

Averaging the hourly noise level recordings over the
complete 12 day period gave an average 24-hour record, This
average or composite graph is shown as Figure 3, along with
a similar graph of general activity data. As is seen in
this figure, there is an increase in noise level between 0800
and 0900 hours, increasing toward the evening hours. Also,
the changes in noise level appear to lag behind changes in
activity, i. e., the shelteroes move about quietly upon aris-
ing and continue to talk after lying down at night.

E. General Bodi|j or Motor Activitv - By the method oreviously
described (Quarterly Report, Sept. - Dec., 1962) a record
was made of the amount of movement inside the sheltcr. These
recordings were taken ccr. nuously and tablulate.: every hour.
The hourly activity counts were graphed for each day in order
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to detect possible pattern changes as a functior of length
of confinement. The data were also summed and graphed for
each day in anticipation of day-to-day changes in total a-
mounts of activity.

An example of the relative changes occurring within days
is given in Figure 1, depicting five major times of the day
where activity is highest. These points correspond to the
times of day when food and water were dispensed. The shel-
terees generally ate four times each day; 0900-1000, 1200-
1300, 1600-1800, and 1900-2000. The fifth peak in activity
is associated with a cleaning and straighteniny-up period
which preceded retirement after 2200 hours.

The total amount of activity per day for the 12 com-
plete-day duration is shown in Figure 2 along with comparable
data on noise level variations. The ordinate scale is ex-
pressed in thousands of counts recorded for each day. This
figure presents the total amount of activity, ignoring the
number of persons in the shelter, since there is no reason
to assume all people to be equally active and noisy. The
number of shelterees in the shelter on any day is indicated
above the figure baseline. As indicated in this figure,
there is a slight increase in activity over the first three
days which parallels changes in noise level and followed by
a general activity decline. Also to be noted is the high
increa3e in activity on the last three days of confinement.
As in the case of the changes in noise variations, the ac-
tivity level may have been affected by the initiation of and
adaptation to, a shelter schedule within the first few days
while anticipation of release produced the elevated activity
near the crnd.

Comparisons of individual days for systematic changes
over the confinement period failed to show pattern shifts
in activity or noise. There were, of course, irregular
changes between days that did not follow a particular pat-
tern. By averaging the activity measures for each hour
over the total confinement period, an average or composite-
days' activity was obtained. This composite graph of ac-
tivity is shown in Figure 3, relative to comparable noise
level data. It is to be noted that the typical activity
pattern over a 24-hour day shows four major peaks separated
by three general times of activity depression. The peaks
in activity may be related, as is noise level, to periods
when water and food were dispensed - a procedure which neces-
sitated the movement of most shelterees to the water drum.



Periods of relatively low activity are-associated with lecture
and discussion periods (1000-1200), study and re7;t periods
(1400-1600), and an entertainment period (1800-2000). These
periods were loosley organized and did not occur every day.

F. summary of Noise and Activity Measures - VhIen all measurements
of noise and activity are considered, the following general
conclusions may be reached:

0
(1) Activity and noise levels increase over the first

four days and may be attributed to adaptation of
the individuals to the group, and to shelter life
in general.

(2) Following the fourth day of confineme:.it is a period
of increasing depression in activity and noise levels
that may be associated with resignation to the shel-
ter regimen, fatigue as affected by diet adjustment
and sleeping conditions, and boredom from lack of
new things to do.,

(3) Though noise levels show a E'light decline through-
out the remainder of the confinement period, ac-
tivity levels are elevated on the last three days
of the study. Since the shelterees were aware of
the termination date of the study, the elevation
in activity may be related to the anticipation of
the exit time.

(4) This study revealed no systematic changes in the
basic daily patterns of noise ard activity over
the confinement.

(5) These measurements are supported by direct obser-
vat ions.

I
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Detailed Analysis of Temperature,
Activity, Noise, and Lighting

Experimental Study III

A. Temperature and Humidity. The present design required that
the levels of temperature be selected in accord with the wishes
of the Ss.

Wet and dry bulb temperature recordings were taken continu-
ously from a pair of t~iermistors located inside the air return
duct just behind the grille covering. The rate of air flow
past this point was measured at 850 fpm during the waking hours,
being reduced to 250 fpm during sleeping hours. This change
in air flow rate was necessitated by higher required thermal
exchange through air refrigeration during the active hours of
the day. The lower (250 fpm) air flow rate was preferred dur-
ing the sleeping hours in order to avoid cool drafts which were
objectionable to the Ss. The rate of 850 fpm or 40 cfm/person
was necessary in order to maintain an acceptable ET during the
periods of high S activity.

Table 1 summarizes the mean values and ranges in ET as
well as means, standard deviations, and ranges of relative
humidity (RH). As noted in this table, the initial ET was 750

at the time of shelter entry by the Ss. However, the Ss re-
quested that the temperature be lowered to 730 on the second
day. To illustrate the temperature levels selected, reference
is made to Figure 2, showing mean values and ranges for each
day of the confinement period. The temperatures for the first
and last. days ot confinement are omitted in this figure since
these were incomplete days with less than 24-hour measurements.
From this figure there appears to be a more or less stable
temperature preference over tht. first week, while there is an
increase in preferred temperature from Day Nine to the end of
confinement. This apparent need for higher temperature may
have resulted from the rather austere sleeping conditions com-
bined with a limited c']oric intake.

Since the experimental design required that the tempera-
ture be "comfortable," it was necessary to increase the ET
during the sleeping hours. This was accomplished by raising
the ET some two or three degrees after the Ss had retired Lor
the night. Since the time of retirement varied from day to
day, s, did the temperature change. This chaneg was accomplishe
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Table 1

The Daily Means, Standard Deviations, and Ranges
of Effective Temperature and Relative Humidity
Experimental Study III, April 27 - May 10, 1963

Day Mean Range Mean Range S D
ET ET RH RH RH

1 75 74 75 66 63" 69 2.3

2 73 70 74 81 64 90 6.1

3 73 72 75 79 75 84 3.2

4 73 71 75 72 60 77 5.2

5 72 72 73 55 44 64 4.8

6 72 70 74 54 46 60 2.8

7 73 71 76 55 48 75 4.8

8 73 71 75 62 55 68 5.8

9 74 71 76 64 59 75 5.3

10 74 73 75 68 67 77 2.4

11 75 74 78 75 68 82 2.9

12 76 73 79 76 72 83 3.7

13 76 74 79 75 71 79 2.6

14 75 74 78 76 74 80 2.3
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by a simultaneous reduction in air flow and increase in air
supply temperature. Figure 2 presents the average tempera-
ture changes that occurred over a 24-hour day. The points are
mean values for each hour over the 14-day period. As is seen
in this figure, the temperature was lowered gradually during
the hours of increasing morning activity reaching a low point
during the mid-day hours, and then raised again at the time of
retirement in the evening. Variations in temperature attri-
butable to cooling system instability were less than 10 ET.

The mean variations in RH are found in lable I along
with the standard deviations for sach day. The mean PH for
U'ie entire two-week period was 69% with i mean within days
variation of 13%. The highest humidity values occurred dur-
ing the active periods of the day and on days when the local
outside humidity was high.

In addition to the above measurements of ET and RH, dry
bulb recordings were sampled for 15-minute intervals each hour
from eight additional thermistor locations within the shelter.
These measurements showed a mean temperature of 780 dry bulb
with a range of 73 - 850 over all eight locations for the con-
f..nement period. The cement floor temperature ranged between
74 - 800 with a mean value of 770 for the same period. These
measurements revealed a 20 differential between floor and ceil--
ing location*.

B. General Bodily or Motor Act . Utilizing the method des-
cribed earlier in this appendix, a record of the mnount of
movement inside the shelter was recorded continuously and tabu-
lated every hour. By graphing the hourly activity measures
for epch day over the 14-day confinement period, it was pos-
sible to inspect these results for any between-day shifts in
activity patterns. However, this treatment revealed no syste-
matic changes attributable to confinement per se. There were,
of course, random pattern ehanges between days which reflected
temporary variations in shelter routine.

The activity measures were averaged for each day and piot-
ted as a function of confinement. This treatment rev,,aled
more interesting results. Figure ] presents a graph of the
mean activity/hour for each day of the shelter stay. Here the
first and last days have been omitted aince they were partial
dayb and were distorted by activities of shelter entry or exit.
This figure also includes comparable measures Qf noise varia-
t'ins which will be discusted in a later section of this report.
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Indicated in this figure is an increase of in-shelter activity
from the time of entry to a high point on Day Three of con-
finement, followed by a decline to Day Six. A slight eleva-
tion in activity is again observed on the last three days of
confinement. The initial fluctuations in activity may have
been effected by the adjustment of the Ss to the novel shel-
ter environment, while the decline was related to increasing
effects of fatigue, boredom, and resignation to the remainder
of the shelter stay. Anticipation of completion of the study
and release may explain the slightly increased activity near
the end of confinement. A prior study of the same duration
has revealed a similar activity pattern in Experimental Study
II (Quarterly Report, April - June, 1963).

In order to evaluate the pattern of activity for the aver-
age day, the hourly activity counts were averaged over the 14-
day period to a composite curve of daily activity. This curve
is presented in Figure 4 along with comparable measures of
noise level ,rariations. As is seen from this curve, the activ-
ity began increasing between 0600 and 0700 hours, reaching a
high point at 1100 hours. This activity acceleration was as-
sociated with the initiation of the daily shelter routine (go-
ing to the latrine, getting food and water, storing cardboard
used for bedding, and starting of games). The reduction of
activity between 1100 and 1300 hour. was a result of lecture
and discussion periods presented and/or controlled by the
shelter manager. The mid-afternoon periods of stable activity
resulted from -rarious periods of rest where the lighting was
reduced and the Ss ]ay, or sat about having general conversa-
tions between small groups. Following the afternoon "plateau,"
activity is seen to have again increased during the evening
hours (lt00 - 2000). These hours were occupied by game play-
ing, exercises, and other special events. Retirement for the
day came between 2000 and 2300 hours, producing the final ac-
tivity reduction. Since the Ss had no reference to time, the
periods of activity occurring each day, though essentially the
same in duration, varied as to the time of initiation from day
to day.

C. Noise Level Variations. During this study, continuous record-
ings of relative noise level variations were taken. These data
were averaged and c~raphed for each hour and each day in the
same manner as the activify data. The mean noise levels (ex-
pressed in MV units) for each day of the shelter stay are plot-
ted as part of Figure 3 The high degree of similarity be-
tw(.en noise levels and activity are readily apparent for the
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first five days of confinement. The general decline in noise
levels for the remaili-r of the study was verified by direct
observations of the Ss who spend increasingly more time lying
or sitting quietly. Factors of adaptdtion and fatigue probably
explain this curve trend.

Figure 4 graphically presents the mean hourly noise
level values for the 14-day period. Shown here is an increase
in noise levels beginning between 0600 and 0700, reaching a
morning high at 1000 hours, and remaining relatively constant
until mid-afternoon. The evening hours are seen to contain the
most noisy hours of the day, again associated with periods of
vigorous game-playing, conversation and singing.

D. Relationships between Activity and Noise Levels. Visual in-
specrion of the mean hourly activity and noise level data shown
in Figure 4- suggests a high degree of correlation. There-
fore, to present a numerical expression of this relationship
for this study as well as for comparison with Experimental
Study II, Pearson product-mom en t correlations were performed
separately between the data curves shown in Figure 5. .% in,
a high degree of agreement is apparent by visual inspection.
Correlations greater than .90 were obtairned between curves
in Figure 3 as follows: Activity, 3xperimental Study (SS)
II - III, .90; Noise Levels, ES II - III, .34; Activity -
Noise, ES It, .92; and Activity - Noise, ES III, .97.

These obtained correlations give validity to the methods
employed to measure activity and noise level variables, whilc
suggesting that, under similiar cinditions of confinement, a
stratified random sample of 30 persons exhibit very similiar
activity and noise ievel patterns. This finding is somewhat
surprising since the present experimental group had no standard
means (clock, watches, etc.) of time reference. Even when the
Ss were in great error as to estimated time (see Sec. III, 5. f.
on time estimation) they displayed activity .nd noise patterns
comparable to the group having a time reference. Indicated
here is the stability and resistance to change of circadian
patterns of behavior.

E. Ligtng Variations. Variations in lighting levels selected
by the Ss were measured luring the 14-day confinement period.
This was iccomplished by a recordinq ammeter in the electrical
power line supplying current to six 100 w. coiling fixtures
which were controlled by a master and individual powerstats.
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Additional fixed lights ( a 10 w. lamp in the latrine, and a
7.5 w. lamp used to produce a slight glare on the inside sur-
face of a large observation window) provided shelter illumina.-
tion. The shelter manager adjusted the lighting level and
lighting patterns to the wishes of the other Ss.

The hourly lighting levels for each day were plotted and
compared for systematic changes as to intensity, variation,
and duration as a function of confinement time. Figure 6
demoretrat'es the lighting pattern for Day Five, presented
here as an example. It is seen that the lighting is raised
in steps beginning just before 0800 hotvrs and reaches a maxi-
mum (583 w.)~ at 0900 hours. The reduction of lighting to 133
W. at 1.320 hours and lasting two hours was to provide a mid-
day rest perid-. These reduc-tions occurred on all. but three
days of cci.finemient (Days Seven, Eight, and Ten). A decrease
in lighting by small steps was typical (_ý most days, occurring
between 2100 3nd 2300 hours.

Tae Su _-Ascd most of the available lighting at some period
durirg 'the cay. Also, more etficient use was made of the con-

"ros t:) pr: duce patterns of illuminiration so as to accommodate
both the active and sleepi-ig Ss, than was done in a prior study
(ES III/*

F. Latrine Vgge The frequency and duration of latrine usage
were recoidOed by means of a microswitch activated by the la-
trine door. -te switch c:-csure was ind.,cated on an ev ,it re-
corder. Th.Lfcquericy anc; mean Ouration of the entries we-re
tabulated for each day. However, th2se measuros reveale, n~o
sys~tematic changes over the 14-ciay period. The frequency
ranged between 95 and 131 entries with the meian duration rang.-
ing between 3.1 minutcz, and 3.7 miL'utes for the entire period.

0. S Miar~ !ft:d Conclusions. The present study revealed that the
mean ET of 74C was acceptable to 'the rnajoriý-y of Ss durinq tke
first-.weelt peric-d. However, soi-Inwhat higher tezmperatures (74
- 760 ET) were preferr'-d throuqhout the second week. This Are-

quired higher temperature may have been effecterl by factors
prod-ucing Zatique.

Activity, noise ievels, and selected liqhting levels were
highly similar to a prior stud",, even though the Ss had o
standaid ref,,,renc" to time, such as a-watch. Activity and
noise levcts were highly correlated in this study 'r =.97)
as weJl as with the same measures ini Experimental Study II.
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27.
Behavioral and Environmental ')ata

(ES IV)

A. Temperature and Humidity.--Effective temperature (ET) was
controlled by regulation of refrigerated air supply at the
request of the Ss. Three rates of air supply were employed,
450, 850, or 1200 cfm. The ratio of fresh to recirculated
air was 1:4 for each cf these rates. The 450 cfm -ate was
introduced at night following the retirement of the Ss to
avoid objectionable cool drafts; while the 1200 cfm rate was
used during active hours. The moderate 850 cfm rate was be-
gun on the fourth day of confineaent fo± lowing the defection
of eleven Ss.

Dry and wet bulb temperature recordings were taken con-
tinuously from a pair of the'mist~rs located within the air
retu'irn duct. These measures were compared with readings from
a similar pair of thermistors located on the inside shelter
wall six inches from the ceiling. ET and relative humidity
(RH) determinations were made from the comfort chart of the
Heating, Ventilating, Air Conditioning Guide. No correction
for air flow rate was applied -ince the measurements from the
above locations were comparable.

Table 1 presents a summary of ET and RH values during
the study along with the standard deviations (SD) of these
mean values. It is seen that the mean ET values ranged b3-
tween 73 and 760 over t'e total confinement pericr. with SD's
less than 1.5. Concomitant changes in RH ranged between 81
and 87 per cent with SD's less than 10. Changes in preferred
ET by the Ss did not occur in this study as in previous stud-
ies (Quarterly Report, April - June, 1963).

Dry bulb temperatures were sampled from cght addition'1
locations within the shelter. Table 2 summarizes the mean
values of the recorded measurements from these locations.
These measurements are in general agreement with those taken
during earlier studies. The mean temperature of the concrete
floor was 760 with a range of 75 - 780: Also, a 20 differen-
tial is noted between the 6" positions from the floor and ceil-
ing. This is in agreement with results obtained from the earl-
ier studies (Experimental Studies II and III).

In summary, temperature, as a control variable, was main-
tained within acceptable limits during the confinement period.
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Table 1

The Daily Means, Standard Deviations, and Ranges
of Effective Temperature and Relative Humidity

(Experimental Study IV, July 20 - 27, 1963)

ET RH
Day Mean SD Range Mean SD Range

1 74.9 1.2 73 77 84 2.5 71 92

2 76.0 1.0 75 78 83 4.4 75 95

3 74.8 1.3 73 77 81 6.2 49 91

4 72.9 1.6 69 76 83 7.8 65 95

5 73.5 .6 72 75 85 3.4 67 95

6 74.5 1.0 72 76 82 10.4 53 95

7 74.6 .8 73 76 82 3.5 75 90

8 74.5 .5 74 78 87 2.8 82 90
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B. General Bodily or Locomotor Activity.--Measurements of a gen-
eral body and locomotor activity were taken in the present
study utilizing the Ultrasonic Activity Device (described in
Quarterly Report, September - December, 1962). This method
permits quantitative evaluation of relative changes in patterns
of daily activity as a function of confinement. The measures
were cumulated hourly over the period of confinement. Figure 1
3 is included as an example of this activity data treatment.
Also included on this figure are comparable curv:sz if noise
and lighting variations.

Inspection of the daily activity curves revealed changes
compatable with other observations of group behavior. Figure
I (Day 4) demonstrates the concomitant changes (increases) in
ac'ivity, noise level, and lig•hting typical of arousal of the
Ss during the morning. Similar changes (decreases) of these
variables are noted upon retirement of the Ss at night. Since
the Ss had no standard means of time reference (clock, watch,
etc.) the time of waking and retirement varied between days
as would be expected. However, the ratio of sleeping to waking
time remained approximately the same throughout the study.

Owing to the rather large number of defections and subse-
quent reduction in the size of the shelter by adjustment of
the movable wall, reliable measures of the absolute amount of
activity each day were not obtainable. The activity device
became more sensitive as the wall was moved in, negating any
decrease in Ss activity.

In general, activity patterns of the present study agree
with previous measures of activity in confined groups (Experi-
mental Studies II and III) and with direct observations.

C. Noise Level Variations.--Continuous recordings of variations
in noise level were made during the confinement period. These
measures were averaged for each hour. Mean hourly values were
graphed for the eight-day study. The daily noise level graphs
were inspected for shifts in noise level patterning as a func-
tion of confiniment. An example of d~iily noise variations is
seen as part of Figure 1. There appears to be a high degree
of agreement between noise and activity variations. This high
positive correlation is in agreement wit!, the findings on prior
studies (Quarterly Report, July - September, 1963). These
earlier studies yielded correlations of .92 and .97 between
dctivity and noise level variation on mean values over tw9
weeks confinement. No significant shifts in noise level
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patterning were observed.

M4ovement of the adjustable wall separated the §s from
the microphone supplying the noise level recorder, thereby
introdiicing an unknown attenuation factor. Daily total noise
r,¶;asurements are therefore unreliable.

D. Suflrv of Activity and Noise Level Data.---When the daily
measurements of activity and noise are averaged over the eight
Cay confinement period composite curves are produced as in
Figure . This figure included curves of activity and noise
level variations over the typical 24-hour day. Thcre iz a
h~ear parallel increase in noise and activity levels during the
morning hours, reaching a maximum level about 1700 hours, and
decreasing slowly until time of retirement. A Pearson product-
moment correlation yielded a value of .88 between these sets
of data points.

During the confinement, there were no significant shifts
in patterns of activity and noise levels.

E. Lighting Variations.--Since there was a reduction in floor
space from 8 to 6 sq. ft. per person by adjustrent of the
movable wall, only four 100 w. ceiling lanps were available
for shelter illumination. A 10 w. lamp was used to light the
latrine, while a 7.5 w. lamp was employed to produce a glare
on the inside surface of a large observation windew. A re-
cording ammeter in the povter lines supplying the f-ur 100 w.
lcmps provided continuous measurement of changes in lighting
selected by tho Ss. A Weston 603 light meter indicated floor-
level illumination was 4 - 6 foot-candles at the maximum. light
setting. This measurement was taken in the empty shelter and
included reflected light from the walls. The true illumina-
tion level (while occupied) was probably iomewhat less.

Again, reference is made to Figure ' as an example of
lighting changes selected by the Ss. On the day (Day 4) these
measures were taken, only two 100 w. lamps were available owing
to prior defections and subsequent adjustments of the movable
w•lil. From this figure it is seen that the Ss selected vaximun
(200 w.) lighting during the major part of the waking day,
being reduced to 50 w. during a rest period, and 50 - 75 w.
during brief periods associated with time estimaticn (esAi-
mations nf the duration of light signals from a red 7.5 w.
lamp mounted near the cuiling). During the night, the Si
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relied entirely upon the light reflected from the 7.5 w. lamp
lighting the large observation window. The latrine 10 w. lamp
(measured .6 foot-candles at floor level) supplied apparently
adequate illumination for that area.

Changes in daily patterns of lighting reflected the activi-
ties of the group and followed closely changes in activity and
noise level. Inspection of the daily lighting patterns re-
vealed no unusual shifts as a function of confinement.


